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Memoir  upon  the  Vineyards  and  Wines  of  Champagne 
in  France :  Written  in  answer  to  certain  Queries  cfr- 
culated  by  M.  Chaptal.  By  M.  Germon,  of  Kper* 
nay.^ 

PRELlMINARIES.f 

THE  ancient  prnvmce  of  Cbampagne,  now  divided 
into  two  depurtincnls  under  tlie  names  ot  La  Marne  and 
i  La  Haute  Mai-ue,  lias  l)een  long  celebrated  as  the  vine- 

'  yard  of  France, 

There  are  two  kinds  of  wines  which  distinguish  this 
district. 

White  wines :  called  Riviere  de  Marne  wines. 
Red  wines :  called  Montagne  de  Rheims  wines. 
The  white  wines  are  produced  from  Vineyards  situa- 

•  Tilloch,  vol.  33,  p.  75.    From  An.  de  Chim.  voL  61,  p.  5. 

t  The  numerous  tacts  contained  in  tliis  MemoiPrendcr  it  truly  valuable :  al- 
though the  author  cApresscs  himself  in  the  language  of  a  good  practical  culti- 
vator, he  docs  not  always  display  the  accuracy  of  a  modem  chemist.  Wc 
have  not  hitherto  met  with  any  tlung  more  comprehcnaive  on  the  subject :  and 
it  forms  the  materials  of  M.  Cliap^'s  projected  work  upon  "  L\9rt  de/aire  h 
rill."— Note  of  tlie  French^itor. 
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ted  ill  tlic  valleys  and  upon  the  sides  of  the  hills  in  Epei- 
nay^  Ui^y^  Avenay^  Cramant,  Lemesuil,  Monthelon. 
Chouilly^  Moussy^&c. :  but  in  consequence  of  one  of  those 
varieties  of  nature^  for  which  we  cannot  always  accounts 
the  estate  of  Cuniieres,  in  the  midst  of  so  many  vine- 
yards celebrated  for  white  wines,  and  under  the  same  ex- 
posure,  produces  red  wines  only^  and  of  a  quality  far  su- 
perior to  the  above  wines. 

Amons:  all  the  vinevards  on  the  river  Marnc,  the  can- 
tons  of  ilautvillers,  Mareuil,  Cumieres^  and  Eperiiay,  are 
the  most  advantageously  situated :  they  extend  alon^  the 
river  Marne^  with  this  distinction^  that  the  quality  of  the 
wine  falls  ofi*  in  proportion  as  the  vineyard  is  distant 
from  the  river:  for  this  reason  Hautvillers  and  Ay  have 
always  enjoyed  a  preference  over  Epemay  and  Pierry : 
and  the  latter  over  Cramant^  Lemesnil^  &c.  and  these  last 
over  Monthelon^  Moussy,  &c. 

South  exposures  produce  upon  the  banks  of  the  Marne 
excellent  white  wines,  but  their  declivities  and  posterior 
parts,  which  are  called  the  mountains  of  Rheims,  al- 
'  though  situated  in  general  towards  the  north,  and  almost 
always  to  the  east,  also  give  red  wines  of  a  good  quality, 
and  of  a  fine  taste  and  aromatic  flavour. 

The  slope  which  overhan.i:;s  Kheims  is  divided  accord- 
ing to  the  quality  of  its  wines;  hence  we  have  wines  of 
the  mountain,  of  the  lower  mountain,  and  of  tlie  estate 
St.  Thierry. 

The  mountain  comprehends  Veray,  St.  Basle,  Verz- 
nay,  Mailly,  Taissy,  Ludes,  Chigny,  Killy,  and  Villers- 
Allerand;  and  among  these  vineyards,  the  most  esleem- 
cd  are  Verzy,  Verznay,  and  Mailly.  The  rest,  although 
very  good,  are  of  a  different  quality. 

'J'he  vineyard  of  Bouzy,  which  terminates  the  chain 
or  tlie  horizcm  between  south  and  east,  and  which,  there- 
fore, belongs  to  the  two  divisiy s,  ought  not  to  be  omit- 


of  CkampagtiB  in  frawse. 

ted.  It  produces  excellent,  fine,  ami  delicate  red  ivincsj 
wliicli,  fiom  its  exposure,  {larlicipate  in  tiic  gimd  qnali- 
tiea  of  Verzuay  aiid  tbe  good  red  w  ines  of  La  Marne. 

The  lower  mountain  compreliends  a  great  quantity  of 
vineyard  countries ;  atnoug  whicli  we  may  distinguish 
Chatnery,  Ecneil,  and  Ville  Demange :  tWa  last  place 
in  particular,  when  the  season  is  good,  yields  wine  which 
wilt  keep  for  ten  or  twelve  years. 

The  lower  monnfain  extends  to  the  banks  of  the  river 
Aisue.  As  the  wines  it  produces  are  of  a  middling  qua- 
lity, it  scarcely  requires  to  be  parlicularizcd. 

The  district  of  Saint  Tbierrj'  has  taken  its  name,  with 
respect  to  its  wines  and  vineyards^  from  a  large  extent  of 
grounds  containing  large  viueyawla,  such  as  Haint  Thier- 
ry,  Trigay,  Chenay,  Viilefraoqueux,  Uouillou.  Hcrmou- 
ville,  and  produce  very  agreeahle  red  wines  of  a  pale  co- 
lour, very  much  in  request  by  the  dealers. 

But  the  wine  properly  called  V/oti  Saint  Tliierrif,  and 
coming  from  the  archbishopric  of  Rhcinis,  is  tbe  only 
wine  which  unites  tbe  rich  colour  and  Qavour  of  Burgun- 
dy to  the  sparkling  lightness  of  Champagne,  t'los  Saint 
Thierry  holds  the  same  rank  among  Cliampagne  wines, 
that  C'los.ffitigeot  does  among  those  of  Uurgumly. 

In  the  enumeration  of  the  vineyards  of  the  mountain, 
some  readers  may  perhaps  expect  to  find  Sillerg  men* 
tioned,  once  so  remarkable  for  red  and  white  wines  :  tbe 
truth  is,  that  Sillei-j'  wine  is  in  a  great  measure  eomposed 
of  the  wines  produced  in  tlie  territories  of  Vcrznay, 
Mailly,  and  Saint  Basle,  once  made,  by  a  particular 
process,  by  the  nmrechale  d'Esti-eea,  and  for  this  reason 
long  known  by  tbe  name  of  Tins  de  In  Marechale.  At 
the  revolution  this  estate  was  divided,  and  sold  to  differ- 
ent rich  proprietors  of  Rbeims  :  the  senator  of  Valenciaj 
tu^ever,  the  heir  to  a  great  part  of  this  vineyard,  neg- 
lects no  means  of  restoring  Sillery  to  ils  former  reputation. 
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Series  of  questions  put  by  M.  Chaptal,  with  their  answers. 

I.  Which  is  the  most  advantageous  exposure  for  the 

Vine  ? 

The  most  advantageous  exposure  for  the  vine  is,  with- 
out contradiction,  the  south  and  the  east ;  but  it  has  been 
ascertained  that  certain  advantas:es  of  soil  and  the  na- 
ture  of  the  plant  must  also  concur :  otherwise  various 
districts,  such  as  Damery,  Vanteuil,  Reuil,  &c.  with  the 
same  exposure  and  climate,  and  also  watered  by  the 
Marnc,  would  enjoy  the  same  celebrity  as  Cumieres, 
Hautvillers,  and  Ay.  It  must  be  confessed  that  the  for- 
mer districts  produce  inferior  kinds  of  wine ;  but  it  re- 
mains to  'be  decided  whether  we  ought  to  ascribe  this 
difference  to  the  culture,  the  plants,  or  the  soil. 

II.  %ire  the  high  Exposures^  the  middle  Elevations y  or 
the  lower  Grounds^  best  adapted  for  Vineyards  ? 

Of  all  situations,  the  middle  grounds  are  most  esteem- 
ed :  the  heat  being  more  concentrated  in  them,  they  are 
exempt  from  the  variations  of  the  atmosphere  which  pre- 
vail on  eminences,  and  from  the  humidity  and  exhala- 
tions which  issue  from  the  lower  regions  :  the  elabora- 
tion  of  the  sap  or  juice  is  therefore  more  complete  in 
the  middle  grounds. 

m.  Does  an  East  or  West  differ  much  from  a  South 
Exposure,  iji  occasioning  a  sensible  difference  in  the 
Quality  of  the  Wines  ? 

A  western  exposure  is  unfavourable  to  vegetation  :  it 
burns  and  parches  without  any  advantage,  nor  does  it 
give  time  for  the  juice  to  be  elaborated,  and  spread 
through  all  the  channels  of  vegetation,  when  mists,  hu- 
midity, or  dew,  succeed  :  it  is  a  certain  fact,  that  there 
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t  difference  • 
tween  vines  situated  in  east  and  west  cxposiu'es. 


'  one  tliird  in  tlie  (junlily  and  value  be- 
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Describe  the  J\*ature  of  the  Ground  or  Soil  JcAicA 

produces  the  best  Wine. 
text  to  exposure,  the  nature,  uf  the  soil  anil  of  the 
tund  inflnenees  the  quality  of  the  wine.  It  must  be 
admitted,  however,  that  gi-ounds  with  a  northern  expo- 
sure produce  wines  of  a  generous  and  spirituous  descrip- 
tion ;  while  another  exposure,  perhaps  to  the  south, 
yields  a  poor  and  common  sort  of  wine.  It  is  therefore 
to  Ihc  salts  and  the  juices  of  the  earth,  combined  with 
the  influence  of  the  atmosphere,  that  we  must  ascribe  the 
goodness  and  qualities  of  soils  adapted  for  vineyards. 

The  most  proper  soil  for  vines  is  a  sandy  granitic 
earth,  neither  compact,  nor  too  thick,  nor  clayey  :  fre- 
(juenlly  in  the  best  exposures,  we  meet  with  stony  soils, 
which  give  very  strung  wiues ;  hut  warm  and  dry  sea- 
sous  are  requisite  in  these  cases,  and  a  necessary  matit- 
rily :  beneath  these  stony  soils,  Ihei-e  ai-e  clayey  and 
unctuous  parts,  and  plenty  of  spriugs,  which  conduce  to 
the  elaboration  of  the  juice. 

In  general  throughout  Champagne  the  soils  proper  for 
vines  rest  upon  banks  of  chalk.  Tlie  vine,  indeed, 
comes  up  slowly  in  this  kind  of  soil,  but  when  it  has 
fairly  taken  root  it  grows  to  perfection  :  the  heat  of  the 
atmosphere  is  tempered  and  modified  hy  the  coolness  of 

le  chalky  beds,  the  moisture  of  which  is  eoustautly 
:ed  up  by  the  veg&tative  channels  of  the  vine-plant. 

CULTIVATION   OP   THE    VIXE. 

V.  How  is  the  Vine  planted  P 

Li  November  or  December,  when  the  season  admits  of 
it.  the  vine  is  planted  by  making  an  oblong  hole  or  fur. 
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row,  one  foot  aad  a  half  in  deplli,  by  two  nr  three  feet  in 
length  :  the  plant  is  introduced  into  it  and  covered  with 
earth,  sloping  it  in  such  a  way  as  to  uncover  only  two  or 
three  inches  of  the  extremity  of  the  plant,  to  which  a 
horii'.ontal  and  erect  position  is  also  given.  £ach  liole 
of  (.his  kind  is  one  foot  and  a  half  from  the  one  adjoin- 
ing, and  on  the  same  line  in  vineyards  where  the  soil  is 
rich  :  two  feet  being  allowed  in  light  soils.  An  interval 
of  three  feet  is  left  between  the  rows  of  the  plants,  and 
care  is  taken  when  a  new  row  is  begun  :  the  plants  must 
not  be  placed  perpendicularly,  and  directly  above  each 
other. 

YI,    What  is  the  Way  in  which  the  Shoots  are  made  ? 

The  plants  are  inserted  into  turfs,  or  in  lovguettes. 
The  longuette  is  a  mere  naked  twig,  which  had  been  lefL 
the  year  pi-eceding,  and  which  is  now  carefully  raised 
and  detached,  leaving  the  young  roots  behind  it. 

The  (urf  plant,  or  marcotte,  consists  in  digging  up  a 
turf  in  the  marshes,  and  introducing  into  it  in  spring,  by 
means  of  a  hole  made  in  the  middle  of  the  turf,  the  Ion- 
guette  or  slip  intended  to  he  planted  :  this  shoot  with  its 
earthy  appendage  is  then  fixed  in  the  ground,  sloping  it 
as  usual  :  the  root  is  formed  in  the  course  of  the  year, 
and  with  a  pruning-knife  the  longuette  is  cut  close  to  the 
top  of  the  shoot,  and  tliey  are  then  removed  by  men,  of 
on  the  hacks  of  animals,  in  order  to  be  afterwards  plant- 
ed :  this  last  way  is  the  most  expensive,  but  il  is  the 
surest,  and  advances  the  vlue  very  fast  in  respect  to  ve- 
getation. 

One  hundred  of  longuettes  or  bare  slips  cost  four  or  live 
iivres,  and  turf  plants  cost  from  13  to  14  livres. 

But  as  two  longuettes  are  requisite  for  each  hole  or  fur- 
row, when  they  plant  in  this  way  there  is  a  trifling  sav. 
ing,  although  the  other  method  is  far  preferable. 
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Vn.  la  Grafting  advantageotis  ? 
Grafting  is  not  in  general  use,  except  in  the  vines  be- 
longing Id  the  vine-dressers  themselves,  and  ia  the  large 
plant ;  these  vines  when  grafted  become  yellow,  and 
languish.  The  graft  remains  fur  some  years  exposed  to 
the  air,  humidity,  and  to  bad  management  of  the  labour- 
er, and  in  short  to  all  the  intemperance  of  the  climate. 

Vlll.  Hoic  long  does  a  good  Vine  Plant  last  ? 

A  good  vine  plant  last«  50  or  00  years,  and  frequent- 
ly longer,  according  to  the  care  which  has  been  taken 
of  it. 

A  vine  plant  is  deteriorated  generally  by  the  bad  ma- 
nagement of  the  vine-dressers  with  respect  to  the  shoots 
or  slips  :  if  they  are  not  sunk  deep  enough  in  the  ground, 
the  vine  plant  becomes  overwhelmed  with  roots,  which  at 
last  form  a  solid  cake,  aod  absorb  all  the  juices  from  the 
ground  :  the  vine  being  thus  incapable  of  ghootiug,  the 
evil  ought  to  be  instantly  remedied. 

IX.  What  Kind  of  Grapes  ore  best  adapted  for  IFhite 

Wine? 
Black  and  white  grapes  are  planted  indiscriminately 
in  the  same  vineyard :  and  this  is  perhaps  wrong ;  for 
tlie  term  of  maturity  is  nut  the  same  with  both  kinds  ui 
grape.  The  reason  assigned  for  this  practice  is,  that 
wine  made  from  black  grapes  alone  would  be  too  vi- 
nous, and  would  become  muddy  {sujet  6  tacher)  in  hot  ' 
seasons;  while  wine  made  from  white  grapes  would  be 
too  soft:  the  latter  kind  of  grapes  woulil  be  too  soft,  as 
containing  more  mucilage  (^muqueHx). 

X.  Is  the  Black   Grape  preferable  to  the    White? — 
State  the  Cause  of  this  Huperiarity. 

is  not  much  variety  in  the  grapes  of  Champagne. 
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The  black  are  generally  preferred  to  the  white  grapes 
for  several  reasons  :  In  the  first  place^  the  black  grapes 
resist  much  better  the  rains  and  frost  so  common  about 
vintage  time.  Secondly,  because  there  is  more  vinosity 
and  fineness  in  the  black  grape,  and  it  gives  more  of 
what  is  called  body  to  the  wing  :  the  white  on  the  con- 
trary is  too  mucilaginous,  renders  the  wine  soft,  and  ex- 
poses it  to  become  yellow,  or  to  thicken. 

There  are  whole  cantons,  however,  such  as  Chouilly, 
Cramant,  Avise,  Bisseuil,  &c.  where  there  are  but  very 
few  black  grapes,  and  yet  their  wine  is  in  high  estima- 
tion. 

XI.   Which  of  fhe  Exposures  is  most  stibject  to  the 

Hoar 'frosts  of  Spring  P 

The  eflfects  of  frost  are  only  to  be  feared  at  sunrise : 
the  eastern  exposures  are  consequently  most  apt  to  suf- 
fer, although  it  has  been  ascertained  that  vine  plants 
freeze  in  every  exposure. 

Thus,  all  the  preservative  methods  hitherto  indicated, 
such  as  fumigations,  or  poles  armed  with  long  branches 
of  foliage  capable  of  being  agitated  by  the  air,  are  mere 
reveries  of  the  imagination :  they  have  been  employed 
indeed  in  small  enclosures  ;  but  they  never  preserved  a 
single  cluster  of  grapes,  and  are  incapable  of  being  ap- 
plied  to  a  large  vineyard. 

Xn.  .it  what  Period  is  the  Vine  to  be  pruned  ? 

About  the  end  of  February  or  beginning  of  Marcli, 
the  most  essential  operation  must  be  performed,  namely, 
that  of  cutting  the  plant.  When  it  is  very  strong,  tv/o 
branches  or  stumps  only  are  left. 

Xin. ,  How  many  Eyes  are  left  in  the  Plant  ? 

Three  eyes  upon  each  branch :  when  the  vine  is  weak 
one  branch  only  is  cut  off. 
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t.  M  iBhat  Height  from  the  Ground  is  the  Plant 
pruned? 
beu  the  plant  is  young  and  the  t\nA  is  not  marked 
old  prunings,  the  plant  is  cut  at  the  height  of  three 
or  four  inches  :  the  vine -dressers  cut  higlicr,  because  they 
frequently  cultivate  three  branches,  and  leave  four  eyes. 

I         XV.  7h  what  Height  is  the  Vine  ailoieed  to  rise  ? 

Not  higher  than  a  foot  and  a  half, — to  avoid  dilating 
the  sap  too  much. 

^J3X  M  what  Season  does   the  Jirat  Operation  in  the 

^^^b  Vine-yards  commence  ? 

^^Bpter  having  pruned  the  vine,  the  first  occupation  is 

I  that  of  hoeing  :  this  operation  cousists  in  digging  up  the 
earth  around  the  plants,  so  as  to  uncover  their  roots  for  a 
moment,  and  detach  the  earth  from  them  which  may  have 
become  clotted  ;  the  hoe  being  always  inserted  luto  the 
earth  about  a  foot  from  the  plant. 

At  the  end  of  March,  or  beginning  of  April,  when  the 
thaws  have  softened  the  ground,  the  hoeing  commences. 

XVn.    Hliat  is  the  Period  of  Planting  hy  Slips  o>- 
Cuttings. 
This  kind  of  planting  is  performed  at  the  time  when 
h     the  vine  is  planted. 

l^iVllL    In  what  Manver   is   this  Kind  of  Planting 

^^Hk  managed? 

^^^ft  pruning,  the  viue-dreaser  reserves,  in  Ihe  barest  and 

l^mwt  sterile  places,  certain  slips,  upon  which  he  leaves 
only  two  or  three  stalks,  acconling  to  the  sti-ength  of  ihc 
slip  :  the  hole  or  furrow  being  made,  the  slip  us  gently  in- 
clined, by  disengaging  the  roots,  and  by  means  of  a  pair 
of  tongs  the  stalks  arc  held  while  placing  in  the  furrow, 
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at  from  four  to  six  inches  distance  from  each  otber  :  the 
slip  being  thus  fixptl  at  the  depth  of  a  foot  or  thoreahout; 
a  hand- bask etfiill  of  manure  is  thrown  at  the  root  of  the 
slip ;  the  hole  is  then  filleil  up  with  natural  earth  in  a 
loose  manner,  in  order  to  admit  of  the  two  or  three  stalkt^ 
sending  out  their  shoots  without  being  bruised. 

XIX.  Hote  many  Operations  are  there  to  be  perftmned 
betireen  the  Pruning  and  the  Vintage  Season? 

The  pruning^!  being  over,  as  the  same  vines  are  not 
pruned  every  year,  and  even  in  those  which  have  been 
pruned  the  earth  has  not  been  thoroughly  tttirred,  the 
vines  are  trimmed  at  the  beginning  of  May :  this  trimming 
is  called  labourage  au  bourgeon,  and  is  followed  by  the 
tyeing  up  of  the  vine  plants. 

XX.  Which  is  the  most  fai'onrahle  Moment  for  Tyeing 

and  Paring  the  Vine? 

While  the  vine  is  in  floiver,  it  must  not  be  touched  :  it 
must  be  pared  when  the  flower  has  nearly  passed  away^ 
and  at  the  height  indicated  in  Art.  XV. :  it  must  after- 
wanls  be  tied  in  such  a  way  as  to  envelop  the  slip,  with- 
out injuring  the  circulation  of  the  air  or  the  growth  of  the 
suckers. 

Finally  ;  about  the  middle  of  August,  in  order  tttctear 
away  the  grass  from  the  roots  of  the  plant,  and  to  raise 
up  the  grapes  which  may  have  fallen  to  the  ground,  a  ■ 
third  and  last  trimming  takes  place. 

The  following  is  the  routiae  practised  in  the  vineyards 
of  Champagne : 

1.  Tbey  are  cut  in  February  or  March. 
S.  Hoed  in  March. 

3.  Pruned  in  April  and  May. 

4.  Tied  or  propped  up  in  April  and  May. 

5.  First  trimming  for  the  shoots. 
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B.  Pare  and  lie  in  June. 

7.  Second  tpimmiiig  in  July. 

8.  Third  trimming  in  August. 

XXI.  Mow  is  it  ascertained  that  the  Grape  is  su^ientlg 
rife,  in  order  to  commence  tlie  Labours  of  the  Vintage? 

At  tbe  end  of  September,  or  later  if  the  season  has 
been  backward, — before  proceeding  to  the  labours  of  tlie 
vintage,  iu  order  to  obtain  tbe  fruit  at  the  most  completfi 
state  of  ripeness. 

The  slalk  of  the  grape  mnst  be  brown  and  woody  ; 

The  gi-apc  pendent; 

Theskin  or  pellicle  of  tbe  grape  tender,  and  not  brittle, 
when  chewed  ; 

When  a  seed  can  be  easily  detached  from  the  juice  of  I 
the  grape  :  wbicb  should  iu  its  turn  present  a  vinous  and 
transparent  appearance,  without  having  any  green  in  it; 

When  the  grape  stones  are  brown,  dry,  and  not  gl«- 
tiuous. 


OF   THE    VINTAGK. 

XXII.  What  Precautions  are  necessary  for  managing 
the  Grapes  so  as  not  to  injure  the  White  Winesl^ 

M&ny  precautions,  even  of  detail,  are  necessaiy  in 
making  white  wine. 

These  consist  in  carefully  picking  the  ripest  and 
aoundest  grapes  from  all  withered  or  bruised  grapes; 
tbey  are  then  put  into  panniers,  and  covered  with  cloths 
to  prevent  tlie  effects  of  the  sun's  rays,  and  to  avoid  fer- 
mentation. 

The  panntcrs  tims  covered,  being  put  upon  the  backs  of 
horses,  are  conveyed  to  the  press;  into  which  they  are 
not  emptied,  however,  until  after  sun-seL  From  twenty 
to  forty  panniers  full  are  put  under  the  press  at  a  lime  : 
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the  contents  of  two  panniers  produce  half  a  piece  of  wine : 
forty  panniers  yield  nine  or  ten  pieces  of  white  wine, 
and  each  piece  contains  two  hundred  bottles. 

^To  be  continued.  J 


No.  8. 

XXI.  Account  of  a  Descent  into  the  Crater  of  Mount 
Vesuvius  by  eight  Frenchmen  on  the  J^Tight  between 
the  i8th  and  i9th  of  July  1801.* 

TO  ascend  to  the  summit  of  mount  Vesuvius,  which  is 
elevated  3600  feet  above  the  level  of  the  sea,  is  an  enter- 
prise of  great  difficulty,  as  it  is  necessary  for  nearly  half 
Vf*  the  height  to  climb  an  exceedingly  steep  declivity  up  to 
the  knees  in  ashes.  Some  philosophical  men  of  eminence, 
however,  as  Spallanzani,  Dolomieu,  Dr.  Moore,  &c.  have 
overcome  all  these  difficulties.  Sir  William  Hamilton, 
who  caused  a  great  many  views  of  Vesuvius  to  be  designed 
during  his  long  residence  at  Naples,  ascended  to  the 
summit  of  it  sixty-two  times  ;  but  no  one,  at  least  since 
the  eruption  in  1799,  ever  ventured  to  descend  into  the 
crater  of  tliis  volcano,  not  even  Sir  William  Hamilton, 
who  considered  it  under  so  many  points  of  view/  and 
who  visited  it  so  many  times.  It  was  reserved  for  eight 
Frenchmen  to  hazard  this  dangerous  enterprise,  and  to 
succeed  in  it  completely,  notwithstanding  the  timidity  of 
their  guides,  the  impossibility  which  the  Neapolitans 
attached  to  it,  and  the  instances  they  mentioned  of  rash 
travellers  who  had  lost  their  lives  in  the  attempt,  and  been 
swallowed  up  by  the  volcano. 

To  be  able  to  appreciate  the  danger  of  this  enterprise, 
it  will  be  necessary  to  have  a  correct  idea  of  the  form 
and  position  of  Vesuvius,  and  of  the  matters  which  it 

*  TiUoch^ToLiLp.  134. 
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llirows  up.  This  volcano  1ms  the  form  of  a  truncated 
cone,  and  a  pari  of  its  base,  which  is  altogether  three 
leagues  in  circumference,  is  washed  by  the  Mediterra- 
nean; its  mouth,  or  upper  base,  which  Is  alittle  inclined  to 
the  axis,  is  57S3  feetin  circumference.  The  earth  from  the  ■ 
base  to  half  the  height  consists  of  vegetable  mould  mixed 
with  lava  and  clones  which  have  not  been  attackcdbythe 
iire,  tnfas,  pumice,  and  calcareous  slones.  diflerentip  their 
nature  and  colour  according  to  the  diflereot  degrees  of 
impression  whicli  have  been  made  on  them  by  the  fire. 

The  half  of  the  height  next  the  summit  is  composed 
cliiefly  of  pure  ashes,  hut  coarser  than  our  common  ashes. 
Till  the  present  (ime,  there  have  been  twenty-four  erup- 
tions recorded  in  history,  The  iirst  took  place  in  the 
year  79  after  the  christian  era :  by  these  eruptions  volca-  , 
nic  mailers  have  been  successively  accumulated,  but  by 
thai  of  1799  the  situation  of  the  crater  ond  of  the  aperture 
was  entirely  changed.  The  focus  or  crater  is  no^v  sunk 
300  feet  below  the  npper  edges  of  the  mouth  of  the  vol- 
cano. 

To  arrive  at  the  crater,  and  to  observe  the  numerous 
spiracles,  long  crevices,  and  tires  which  issue  from  them 
in  several  places,  and  also  the  variegated  and  still  smok- 
ing matters  of  which  the  crater  is  composed,  it  was  neces- 
sary to  pass  over  this  space  of  300  feet. 

The  inner  sides  of  the  volcano  are  nearly  perpendicu- 
lar, or  exceedingly  steep,  and  composed  of  ashes,  lava, 
aad  large  calcareous  stones :  but  tliese  lava  and  stones, 
as  they  form  no  connection  with  the  ashes,  cannot  serve 
a»  any  point  of  support;  and  when  any  one  is  so  impru- 
dent as  to  adhere  to  Ibis  kind  (#rock,  the  least  motioD, 
llie  least  displacement  of  any  part,  makes  the  whole 
crumble  to  pieces.  Besides,  from  the  summit  of  Vesu- 
vius  to  the  crater,  the  declivity,  being  exceedingly  rapid, 
^nnnot  be  traversed  but  on  all  fours,  and  suffering  your- 
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self  to  glide  down  amidst  a  torrent  of  ashes  and  lava.  Bat 
the  most  dangerous  obstacles  are  those  awful  excavations, 
which  cannot  be  passed  over  without  great  trouble  and 
difficulty. 

Disregarding  the  terror  with  which  the  Neapolitans 
endeavoured  to  inspire  us,  after  having  received  their 
adieus,  as  if  our  separation  had  been  likely  to  be  eternal, 
we  set  out  in  a  carriage,  at  half  after  eleven  at  night,  on 
the  18th  of  July,  from  the  hotel  of  the  French  ambassa- 
dor, fourteen  in  number,  furnished  with  ropes  and  other 
articles  which  we  supposed  might  be  necessary,  and  all 
in  a  state  of  the  highest  spirits,  which  never  forsook  us, 
even  at  times  of  the  most  imminent  danger.  We  arrived 
about  midnight  at  the  foot  of  Vesuvius ;  and,  having  quit- 
ted our  carriage,  mounted  well  experienced  mules,  and 
proceeding  one  after  the  other,  with  adjutant  Dampierre 
at  our  head,  amidst  the  thick  darkness  of  night,  reached 
half  way  to  the  steep  summit  of  the  mountain.  We  had 
a  numerous  body  of  guides,  and  their  lighted  torches  gave 
to  our  expedition  a  mysterious  and  solemn  air,  which 
formed  a  striking  contrast  with  the  mirth  and  gaiety  of 
the  company. 

When  we  had  ascended  about  half  way,  we  were 
obliged  to  alight,  and  to  clamber  up  the  steepest  and  most 
■■'  difficult  part  of  Vesuvius,  wading  through  the  ashes  np 
to  the  knees,  till,  exhausted  with  fatigue,  and  covered 
with  sweat,  we  reached  the  summit  at  half  past  two  in  the 
morning. 

The  first  thing  that  struck  us  as  soon  as  the  morning 
began  to  dawn,  was  a  most  magnificent  spectacle — a  su- 
perb view  of  the  city  md  port  of  Naples,  the  beautiful 
hills  which  surround  tllVm,  and  the  vast  extent  of  the  sea 
by  which  they  are  wjashed.  After  walking  round  part 
of  the  aperture  of  the  vol^utno,  that  we  fnight  choose  the 
most  commodious  place  for  descending,  adjutant  'Damn 
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pierre  aod  C.  Wickar  first  descendeil,  without  any  accU 
(lent^  at  the  detertnitied  puiut.  When  they  hail  got  alioat 
a  third  of  the  way  they  were  suddenly  stopped  hy  an  ex- 
cavation or  fifty  feet,  whieli  it  v>a.n  necessary  to  pass.  As 
tbey  found  that  it  wuh  impossiltle  to  obtain  any  fixed  point 
of  support  on  aslies  so  moveable;  and  being  convinced  that 
the  friction  of  ropes  would  have  soon  destroyed  both  the 
point  of  support  and  the  neighbouring  mas»«ei4  to  b  great 
distance,  they  resolved  to  return.  Jiesides,  while  delibe- 
rating on  the  means  of  de^'ending,  some  stones  rolling 
down  from  the  summit  occasioned  a  general  agitation 
wherever  they  passed:  adjutant  Dampierre  found  the 
ground  on  which  he  stood  shake  beneath  his  feet:  and  he 
had  scarcely  quitted  it,  calling  out  to  C.  Wickar  to  fol- 
low  him,  when  it  disappeared.  Soon  after,  indeed,  the 
whole  space  where  they  had  stood,  and  all  the  neighbour- 
ing small  eminences,  crumbled  down  successively  in  the 
course  of  half  an  hour,  and  were  precipitated  to  the  bot- 
tom of  the  crater  with  an  awful  noise. 

Before  we  renounced  our  enterprise  to  return  to  Na- 
ples, dejected  on  account  of  not  having  succeeded,  we 
once  more  walked  round  the  mouth  of  the  crater^  and  at 
Ust  di-scuvered  a  long  declivity,  pretty  smooth  though 
very  steep,  which  conducted  to  tiie  focus.  Without  ex- 
amining the  precipices  which  it  might  be  necessary  to 
pass  before  it  could  be  reached,  C.  Uebeer,  the  ambassa- 
dor's  secretary,  accompanied  by  a  lazzaroni,  set  out  first 
to  attempt  the  passage.  M'hen  they  bad  got  half  way, 
amidst  a  lorveiit  of  ashes,  which  the  impression  of  tlieir 
feet  made  to  roll  down  along  with  them,  they  found  means 
to  fix  themselves  on  the  edge  of  ffiirecipice  twelve  feet  in 
heigbt,  which  it  was  necessary  tn  pass  before  they  could 
reach  the  lower  dechvity.  The  Jazzaroni,  frightened, 
refuied  to  proceed;  but,  being  promised  a  double  ducat, 
avarice  got  the  belter  of  his  (imiditv;  he  speedily  made 
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the  sign  of  the  cross  over  his  whole  body,  anit.  having  iii- 
vokiid  the  Madonna,  anil  St.  Anthony  of  Padua,  threw 
himself  along  wltli  C  Debeer  to  the  bottom  of  the  ftrst 
precipice :  soon  after  they  arrived  at  another,  but  being  of 
less  height  it  was  passed  with  more  ease.  At  length, 
amidst  a  continual  ton-ent  of  falling  lava,  aslies,  and 
stones,  they  arrived  atthe  bottom  of  the  crater,  and  stretch- 
ed out  their  arm«*  to  us,  sending  forth  shontFi  of  joy,  which 
we  returned  with  the  utmost  satisfaction  and  enthusiasm. 

C.  Houdouart,  engineer,  immediately  followed  C.  De- 
beer;  and  after  encountering  the  same  difHeulties,  and 
passing  dangerous  precipices,  joined  him  nt  the  hnltom 
of  the  crater.  Being  there  both  convinced  of  the  almost 
insurmountable  difficulty  of  ascending,  they  threw  them- 
,flelves  into  each  other's  arms,  like  two  friends,  reduced  to 
the  necessity  of  terminating  their  lives  tngetlier  in  a  desert 
island  without  any  hopes  of  escaping  from  it. . 

They  then  began,  but  with  cautious  9tei)s,  to  \^'alk  rotind 
this  immense  furnace,  whichstillsmokesinsevcral places. 
The  intrepid  Wickar,  who  was  very  desirous  to  partici- 
pate in  their  fate,  called  out  to  'them  to  send  some  one  to 
assist  him  in  passing  the  two  cliffs ;  but  seeing  no  one 
coming,  and  growing  impatient,  he  rushed  forward,  aud 
rolled  down  towards  them  amidst  a  torrent  of  stones, 
ashes,  and  volcanic  matters.  Adjutant  Uampierre,  C.  - 
Bagneris,  physician  to  the  army,  Fressinet  and  Andras 
French  travellers,  and  Moulin  inspector  of  posts,  soon 
followed,  and  arrived  at  the  crater  after  having  incurred 
the  same  dangers. 

Wickar  immediately  sat  down  on  a  heap  of  scoriff, 
and,  with  that  superioifly  of  talents  for  which  he  is  dis- 
tinguished, sketched  out  in  profile,  with  a  perfect  re- 
semblance, the  portraits  of  the  eight  Frenchmen  who  had 
descended.     Each  then  formed  a  small  collection  of  the 
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diflcrCDt  volcanic  matters  wliicli  appcarol  to  be  new  or 
curioiDi,  and  endeavoured  to  make  a  few  oliscrvatioQS. 

Had  we  liceij  allowed  to  depend  on  success,  had  we 
not  been  i-etarded  in  our  preparations  by  oiir  timid  gtiii!c«<, 
and  if  »<onie  of  us,  having  only  just  arrived  at  Naples, 
had  nut  been  straitened  in  point  of  time,  our  descent  would 
certainly  have  been  miicb  more  useful,  and  the  results 
more  satisfactory.  However,  though  ill  furnished  with 
means,  the  following  are  the  observations  we  were  ena- 
bled to  make : 

Reaumur's  tlierraoraeter,  the  only  instrument  we  pos- 
sessed, stood  at  12  degrees,  on  the  summit  of  Vesuvius: 
the  air  was  cold,  and  somewhat  moist :  in  the  crater  the 
quicksilver  rose  to  l(i  degrees,  and  we  experienced  the 
mildest  temperature. 

*The  surface  of  this  place,  which,  when  seen  by  the 
naked  eye,  looking  down  from  above,  appeared  entire- 
ly smooth,  exhibited,  when  we  were  at  the  bottom,  no. 
thing  but  a  vast  extent  of  asperities.  We  were  constant- 
ly obliged  to  pass  over  lava  exceedingly  porous,  in  gc- 
neral  pretty  hard,  but  which  in  some  places,  and  particu- 
Javly  (hose  where  we  entered,.wa8  still  soft,  and  yielded 
under  our  feel.  The  spectacle  which  struck  us  most  was 
the  numerous  spiracles,  which,  either  at  the  bottom  of  the 
crater  or  the  interior  sides  of  the  mountain,  suffer  the  va- 
pours  to  escape.  When  we  an-ived  at  the  crater,  w*  - 
were  desirous  to  ascertain  whether  these  vitpoars  were 
of  a  noxious  quality:  we  walked  through  them,  and  in- 
spired them  several  times,  hut  felt  no  iuconvenience  from 
them.  The  thermometer  placed  in  one  of  these  spira- 
cles indicated  r^\  degrees,  in  another  it  rose  only  to  S3. 
In  all  these  experiments  our  instrument  was  covered 
with  a  humid  matter,  which  was  soon  dissipated  in  the 
open  air  withoni  leaving  any  traces. 
Vol.  II.  c 
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In  traversing  the  surface  of  the  crater,  we  perceivi 
focus  half  covered  by  a  large  mass  of  pumice  stone, 
which,  from  its  whole  circumference,  emitted  a  strong 
heat.  The  Iherniometer  placed  at  first  at  the  entrance 
of  it,  and  tlicn  immersed  to  as  great  a  depth  as  the  ns. 
ture  of  the  ground  aod  the  heat  Mould  admit,  never  ros> 
higher  tlian  ^  ilegi-ees.  This  singularity  surprised  us, 
but  we  were  not  able  to  explain  it. 

The  volcanic  productions  which  we  observed  Id  the 
whole  crater  were  lava,  exceedingly  porous,  and  wliich 
Uie  fire  in  certain  places  had  i-educed  to  scorite.  It  was* 
of  &  dark  brawn  colour,  and  sometimes  reddish,  but  it  is 
tare  to  find  any  white.  The  substances  nearest  the  spi- 
racles are  all  covered  or  impregnated  with  sulphur.  This 
mineral  is  found  very  often  in  a  state  of  oxygeoation.  It 
is  sometimes  white,  and  sometimes  of  a  yellowish  colo^, 
and  the  sharp  and  pungent  impression  it  leaves  on  the 
tongue  sufficiently  indicates  the  state  in  whirh  it  is.  The 
burning  focus,  of  which  we  have  spoken,  produces  the 
same  results.  Some  basaltic  lava  is  also  found,  but  in 
small  quantity:  one  specimen  only,  of  a  considerable 
weight  and  beautiful  polish,  attracted  our  attention. 

On  the  north  side  of  the  crater  there  are  two  large  fis- 
sures, one  of  which  is  30  feet  in  depth,  and  the  other 
about  15.  They  are  shaped  like  an  inverted  rone.  The 
ftatter  with  which  tliey  aj-c  covered  is  entirely  similar  to 
that  on  tJie  rest  of  the  surface.  Tliey  emit  neither  smoke 
nor  heat;  yet  some  sulpburnus  productions  plainly  show 
I  hat  the  fire  in  these  places  has  not  long  beeli  extinct. 

When  we  had  finished  these  few  observations,  it  was 
necessary  that  we  should  think  of  returnifl^.  The  de- 
scent is  far  less  laborious  than  the  ascent:  for  it  is  diffl- 
cuttto  climb  eminences  where  the  points  of  support  are 
so  moveable.  Besides,  people  cannot  ascend  but  one  at 
a  time  in  succession,  after  long  intervals,  for  fear  of  bury- 
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\  limliT  a  torrent  of  volcanic  mattert^  those  who  Tollow, 
as  tht>  foot,  when  movetl,  displaces  the  ashes,  &e.  to  tKc 
distance  of  thirty  feet  round. 

When  we  arrived  at  the  two  precipjees,  we  were 
ohligfd  to  ascend  by  mounting  on  the  shoulders  of  a  man 
placed  at  the  hottom,  and  laying  hold  of  a  t^tick  held  hj 
another  nt  the  top.  and  lo  rest  our  feet  no  where  htit  in  a 
very  gentle  manner.  At  length,  by  prudence  and  cau- 
tion, we  reached  the  summit  of  Vesuvius  without  any  ac- 
cident,.but  exhausted  with  fatigue,  and  so  covered  with 
ashes  and  smoke,  as  to  he  scarcely  distinguishable.  Ouir 
six  companions,  who  had  not  descended  into  the  crater^ 
were  overjoyed  when  they  saw  us  again,  and  supplied 
ns  with  some  refreshments,  of  which  we  had  great  need. 

When  ohe  grand  diMcuUy  is  surmoonted,  inferior  ooeis 
a^  overlooked,  as  of  little  importance.  In  less  thun 
twenty-five  minutes  we  again  descended,  having  confirrh- 
ed,  after  examining  various  stones,  this  observation,  that 
Vesuvius  is  the  only  known  volcano  which  throws  up 
from  its  bowels  primowli'al  siibslanccs,  without  being  al- 
ter^ by  the  fire,  and  such  as  are  found  at  present  in  bank:^ 
itbd  veins.  •  * 

At  half  after  eighf  in  the  jlorning  we  arrived  at  Porti-  ^ 
cl,  the  inhabitants  of  which  were  much  surprised  to  see 
us  return  all  safe.  ITieir  deliciOM  fruits,  and  their  ex- 
cellent wine  called  liieryma  ChrisH,  800d  made  us  Stfrget 
oup  fatigue,  and  we  then  proceeded  to  Naples,  which  we 
reached  in  ftafety. 

The  result  of  this  excursion,  which  was  only  an  expe- 
riment, can  be  of  no  further  use  than  to  show  fh^  pose!- 
bility  of  reaching  the  crater,  and  to  open  the  way  to  it  to 
philosophers,  naturalists,  and  chemists,  who,  by  explor- 
ing this  immense  furnace  of  nature  at  their  leiiinre,  will 
find  a  variety  of  matters  which  will  alVord  an  ample  field 
for  (he  application  of  their  chemical  knowledi-p.  and  may 
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enable  them  to  make  discoveries  interesting  to^he  arts  and 
Uie  sciences. 

Tfce  names  of  the  eight  Frenchmen,  in  the  order  in 
which  they  de0cended,  are  as  follow:  Debeer^  secretary 
ilo  the  ambassador  Alquier ;  Houdouart,  chief  engineer  of 
f)ridges  and  causeways  attached  to  the  army  of  Italy ; 
Wickar,  painter;  Dampierre^adjutiMit-commandant;  Biig- 
neris,  physician  to  the  army  of  observation ;  Fressiiiet 
and  Andras,  French  travellers ;  and  Moulin^  inspector  of 
posts.  / 
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Description  of  the  Valve  Siphon  of  the  late  Mr.  Ami  J^- 
r  gandl,  Inventor  of  the  Lamps  with  a  Double  Current 
of  •Sir. ^ 

(With  an  eDgraving.) 

TfflS  improvement,  though  simple,  is  ingenious,  an^ 
particularly  adapted  to  large  siphons,  that  require  to  be 
removed  from  one  vessel  4o  another.  A  valve^  as  K^  or 
H;^  pi.  I.  iig.  S,  is  ap]^lied  to  the  foot  of  the  shorter  or  as- 
tending  leg  of  a  sinnon'j^B,  BC,'»tthe  other  foot  of  which 
8  sioil  fock  F  is  plwed.  The  Cock  being  open,  and  the 
foot  £  immersed  in  any  liquid  in  a  vessel  IK^  by  moving 
the  leg  £  perpendici^arly  downward  and  upward,  the  li- 
quid will  gradually  ascend  through  the  valve  E,  till  it 
runs  o#t  at  the  point  L.  The  pressure  of  the  air  on  the 
surface  I  will  then  be  sufficient,  to  force  the  liquid  through 
the  valve  £,  as  long  as  this  remains  beneath  it ;  and  thus 

*  Nicholson,  vol.  zviiL  p.  61.    Ffom  Soimiiii*8  BibUoth^que  Pbynco-^no- 
mique,  Nov.  1806,  p.  117. 
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il  wilt  continue  to  act  as  a.  common  ^iplion.  and  the  ves- 
sel will  be  emptied,  unless  mipplied  from  some  reservoir, 
asN. 

As  soon  as  the  siphon  is  filled,  and  Itegins  to  discharge 
the  liquid  at  L;  or  at  any  period  while  it  continues  full; 
if  the  cock  F  be  turned  so  as  to  stop  it,  it  may  be  very 
safely  and  conveniently  removed  to  any  other  vessel;  as 
the'cock  will  prevent  the  liquid  from  running  out  at  one 
end,  and  the  valve  at  the  other:  and  the  moment  the  ex- 
tremity G  is  immersed  in  the  liquid  in  another  vessel,  and 
the  stop  cock  F  turned,  it  will  act  again  as  before. 

The  siphon  may  be  lUWd  in  this  way  in  a  clear  liquid, 
and  then  removed  into  a  vessel  of  the  same  kind  of  liquid, 
that  has  a  sediment  at  bottom,  which  would  be  disturbed 
hy  moving  it  up  and  down.  This  however  may  not  al- 
vnys  be  convenient:  Mr.  Argand  therefore  makes  an 
aperture  with  a  short  perpendicular  tube  O  in  the  hori- 
zontal branch  EB,  through  which,  by  me^ns  of  a  fuauel, 
D,  the  siphon  may  be  filled,  while  the  cock  F  in  shut;  so 
that  it  may  he  inserted  into  the  liquid,  and  made  to  act 
without  disturbing  it.  When  the  sipliou  is  thus  filled,  or 
when  the  funnel  D  is  not  required,  the  aperture  at  O  is 
closed  by  the  stopple  G. 

For  the  convenience  of  carrying  the  syphon,  as  well  as 
for  packing  it  up,  or  cleaning  it,  the  horizontal  and  per- 
pendicular branches  are  made  t()  take  asunder  at  the  joints 
MM.  The  nozzle  L  is  likewise  made  to  take  off,  as  it 
is  frequefltly  more  convenient  for  the  fluid  to  l>e  drawn 
off  perpendicularly. 
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NO.  4. 

Ohservatioiis  on  the  Various  Uses  to  which  the  Sunflower 
may  be  applied.    By  the  £ditor. 

THE  advantageous  employment  of  this  plant  does  not 
appear  to  have  been  sufficiently  appreciated.  The  ob* 
ject  of  this  essay  is  to  attract  the  attention  of  those  who 
may  have  it  in  their  power  to  pursue  the  enquiry  to  its 
full  elucidation ;  and  it  is  expected,  that  this  may  be  rea- 
dily accomplished  by  persons  residing  in  the  country^ 
with  little  expense  or  trouble  to  themselves,  and  with  real 
benefit  to  the  community,  if  their  experiments  shall  satis- 
factorily  demonstrate  the  presumed  merits  of  this  very 
common  and  luxuriant  product  of  the  vegetable  kingdom. 

In  a  letter,  published  in  the  first  volume  of  the  Ameri- 
can Philosophical  Transactions,  from  Dr.  Otto  of  Betli<» 
lehem  to  Dr.  Bond^  we  have  an  account  of  the  oil  pro- 
duced ^^  from  the  seeds  of  the  common  large  sunflower,^ 
by  methods  very  similar  to  the  extraction  of  linseed  oil; 
one  bushel  of  the  seeds  yielded  about  three  quarts  of  oil ; 
and  be  states  that  it  was  frequently  used  on  sallad,  for 
which  it  answered  very  well.  The  committee,  to  whom 
the  specimen  sent  was  referred,  report  it  to  be  thin,  clear, 
and  agreeable  to  the  taste,  and  are  of  opinion,  that  it 
^^  will  supply  the  place  of  olive  oil  for  the  above,  and 
many  other  purposes;  and  may,  therefore,  be  looked 
upon  as  a  valuable  discovery  to  America. 

Immediately  following  this  communication,  is  an  essay 
by  Dr.  J.  Morgan,  ^^on  the  expressing  of  oil  from  sun- 
flower seed,''  in  which  we  are  informed,  that  it  is  found 
from  experiments,  that  a  bushel  of  the  seeds  will  yield, 
on  expression,  near  a  gallon  of  mild  oil.  And  he  gives 
the  account,  from  a  correspondent  at  Lancaster,  of  cer- 
tain results  upon  this  subject,  from  which  we  learn,  that 
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one  hundred  plants,  sH  alioul  llitee  feel  distant  from  each 
other,  kc.  '•  will  pnidiice  one  Iiusliel  of  seed,  without  «,ny 
other  treuhle  than  thai  of  pultiug  the  seeds  into  the  gcutind, 
from  which  he  thinks  one  gallon  of  oil  may  be  made." 
"By  aa  estimate  made,  it  appears,  that  one  atre  of  land 
will  yield  to  the  planter  between  forty  and  fifty  hushels 
of  seed,  which  will  produce  as  many  gallons  of  oil."  The 
remainder  of  the  essay  is  taken  up  witli  many  valuable. 
ubservations  on  the  mode  of  expression,  and  on  other 
points  connected  with  the  subject,  wbicb  are  unnecessary 
to  be  here  transcribed,  since  the  whole  of  the  original 
communicnlion  will  be  advautagenunly  read,  by  any  mie 
who  tinda  an  interest  in  the  present  essay. 

Mr.  Jobn  Saunders,  of  Gloucestershire,  (England)  has 
called  the  attention  of  the  public,  in  Dickson's  Agricul- 
tunl  Magazine,  No.  6,  to  *'the  use  of  the  seed  of  the 
great  sunflower,  (Helianthus  annnns)  as  a  food  for  swine, 
rabbits,  poultry,  &c,"  in  whicb  communiealion  be  rec- 
.  kons  that  an  acre  will  pniduee  from  fifty  to  sixty  sacks, 
■  (weigbt  of  sack  not  mentioned.)  tbe  profit  of  wbicb,  at 
the  low  rate  of  two  8hillin<!;s  and  sixpence  per  sack,  is 
estimated  at  four  pounds  sterling  per  acre,  fie  remarks 
likewise  that  the  stems  parMke  so  much  of  the  nature  of 
wood,  that,  wbeii  perfectly  dry,  tbey  may  be  bunit  as 
foel,  an  acre  affording  from  three  to  nine  waggon  loads. 
He  suggests  also  their  use  by  wattling  and  other  moiIpB. 
to  enclose  sbeep,  and  to  guard  them  from  the  inclemen- 
cies of  the  weather :  and  that,  whei-e  (here  arc  dry  walls, 
with  the  aid  of  rafters  and  bnrdles,  they  might  be  con- 
verted into  an  excellent  covering  for  temporary  sheds  id 
tbe  fields,  and  about  tbe  homesteads,  for  ptgs  and  other 
animals.  He  recommends  the  leaves  as  an  excellent 
^ecn  food  for  rabbits,  or  as  sen'ing  for  litter  when  dried. 
The  plants,  too,  he  afBrms,  will  remain  a  long  time  af- 
ter they  are  ripe,  without  sbcddins  their  seeds,  through 
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neglect  of  gathering,  and  are  not  liable  to  be  injured  by- 
rains,  or  destroyed  by  the  attacks  of  birds.  He  mentions 
the  cultivation  of  the  plant  in  France  for  the  sole  pur- 
pose of  extracting  an  oil ;  and  he  recommends  sowing 
the  seeds  very  early  in  the  spring,  if  not  in  December,  as 
the  early  sown  plants  always  arrive  at  the  greatest.height, 
and  produce  the  largest  quantity  of  seeds.  The  whole 
paper  is  worthy  of  perusal. 

The  mode  of  culture  is  given  in  the  same  miigtaine,^. 
No.  7?  by  *^  Amicus,''  from  Dr.  Willick,  and  Mawe. 
and  Abercrombie's   Gardener's  Calendar.      This  per- 
son  states  the  use  of  the  oil  in  printing;  and  of  the 
caJce^  after  expression  of  the  oil,  in  feeding  a  pahr  of  smaB  * 
oxen,  who  eat  it  greedily,  and  throve  well  upon  two 
pounds  a  day.     He  further  states  the  oil  to  be  as  fine 
transparent  sweet  oil  as  ever  was  produced  from  almonds; 
and  that  eighty  pounds  weight  of  clean  seed  produced 
eight  quarts  of  oil,  part  of  which  he  used  in  lamps,  and  * 
found  it  burn  with  great  pureness  and  brilliancy.  '.  '• 

In  No.  9  of  the  above  mentioned  magazine,  a  writer  *• 
conceives,  that  it  may  be  successfully  cultivated  for  the 
purpose  of  supplying  clothiers  with  oil,  instead  of  using^ . ' 
the  Florence  oil  imported  from  the  Levant,  and  which  is . 
sold  to  them  when  it  becomes  rancid,  for  the  purpose*  of 
softening  their  wool,  when  pis;paring  for  the  loom. 

We  have  another  writer  on  the  subject  in  the  27th  No. 
a  Mr.  John  Wright,  who  estimates  the  crop  produced  by 
him  at  not  less  than  twenty  quarters  of  seed  to  the  acre ; 
though  he  considers  it  a  tedious  crop  to  harvtst,  from  its 
ripening  at  so  many  different  periods :  he  nevertheless  ap- 
pears  to  think  well  of  it  upon  the  whole. 

I  have  thus  collected  a  mass  of  facts,  which  altogether, 
I  think,  render  this  plant  worthy  the  attention  of  the  far- 
mer,  and  afford  adequate  encouragement  to  a  fair  trial  of 
its  real  importance,  in  affording  a  most  important  articlo 
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to  the  painter,  printer,  clothier,  ami  id  domestic  economy, 
both  an  a  fuel  and  for  diet.  I  coine  noM'  to  wliat,  1  truat, 
ma^'  prove  of  far  more  value  in  a  national  (inint  uf  view ; 
I  mean  tlie  ^eat  strenglli  and  staple  of  tlie  wooity  Bbre 
of  tb^iitBlk  of  tlie  Hunfluwer,  a  part  not  lieretofore  applieil 

.    (o  tit^  use,  except  as  afiove  proposeil  by  Mr.  Haunders. 
WfiuQ  ue  consider  the  immense  importance  of  the  ar- 
ticleli^p  to  our  maritime  concerns,  (other  objects  of  its 

■  hppn^tipa  out  of  tlie  question,)  and  rccollcctuhatsums 
,•  -We  timiuaUy  expended  in  llussia  in  the  purchase  of  this 
fnw  nlia«rinl;  when  we  reflect,  too,  on  the  comparatively 
.small. proportion  of  our  wants  supplied  amongst  ourselves, 
partly  artsini;  from  tlie  trouble  and  uncertaiuly  of  the 
cropf  anti^iore,  perhaps,  from  other  ui-ticles  of  husbandry 
being  more  productive;  we  must  admit,  that  if  a  fair  nnd 

■  ailctjiMLdC.  experiment  shall  prove,  tliat  a  plant,  attended 
^'  wUh  little  trouble  in  cultivation,  and  almost  certain  in  its 
I  '^jroduee,  is  capable  of  aflbrding  a  substitute  for  hemp,  uf 
ij,  agual  .(ir  even  superior  strength  for  manufacturing  ropes, 
'.  fcj^Iiles^  &c.  of  euch  infinite  importance  to  the  commerce. 
■'iOC.'qf  the  United  States; — 1  say,  if  this  is  demonstrated 

"hy  fiiar  experiment,  who  will  doubt  its  becoming  ao  arti. 
.'cie.of  the  first  attention  in  agricultural  pursuits?     The 

■  Chjef  object  of  this  essay  is  to  cnll  upon  our  farmers  and 
'-ottiors,  especially  those  who  arc  accustomed  to  raise 
I  l(raip;  to  give  this  a  fair  and  candid  examination.  In 
"  to'wns,"-  we  have  not  adequate  advantu^es  to  pursue  this 

enquiry;  but  it  is  now  several  years  since  I  accidentally 
fdund  a  sunflower  standing  iu  my  garden,  of  which  little 
remirined  but  the  woody  fibre,  (the  rain,  &n:  having  gi-a- 
dually'.Totted  off  the  epidermis,  &c.)  which  resisted  so 
■much  ray  attempts  to  break  it,  that  I  was  forcibly  struck 
with-tJie  probable  advantages  to  be  derived  from  its  use. 
Sinee-lhat  time  I  have  repeatedly  mentioned  the  fact 
andhavf  endeavoured  to  induce  others  to  pursue  the  en. 
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quiry,  but,  I  believe,  without  eflTect.     My  attention 
been  again  called  to  this  subject,  by  lately  stripping  .d^Ti 
small  and  single  fibre  from  a  plant,  and  twisting  it.  once 
or  twice  into  a  small  twine,  which  I  could  not  wkh  uH 
my  force  break,  otherwise  than  by  repeatedly  bend^£."8p. 
as  gradually  to  destroy  the  cohesion  of  the  partB%*ef0||'; 
the  single  fibre  would,  I  believe,  have  supported  i^i^ei^l  :^ 
of  some  pounds.     Under  the  impression  I  haa^^3&bm£>    ^. 
aider  the  medium  of  the  Emporium  the  best,  ;||Ji|dp^    '\ 
I  might  hope  to  have  a  full  and  fair  experi]pil||^'$iad(^'.\ 
upon  a  point  so  truly  important,  and  I  havtSS^tb  reV^v* 
quest  the  favour  of  any  one  who  pursueajji^ito'lrC  it^^A^ 
know  the  result,  thiit  I  may  communicate  it  to  fhe  publi^ '•' 
Before  I  conclude,  I  shall  only  add,  tha£^))e^fft  dT:^ 
this  plant,  which  is  very  considerable,  is,  witnbut  exeep-'J  -7 
tion,  one  of  the  most  combustible  materials  t. jk|io>^V    A;  \ 
piece  of  seven  or  eight  inches  in  length,  from  One  of 'j^fe*  V 
branches,  perfectly  dry,  catches  fire  like  tinder, '  a»^' ! 
bums  down  in  less  than  a  minute.     Whether  exp^.rfm^/r 
may  show  it  to  be  useful  as  a  match,  in  blasting  roelj^  ^ 
instead  of  the  present  kind  employed,  I  know  no^^^fblgftf  tv 
by  we  may  find  it  useful  in  this,  as  well  aa^;^  ^^'^^•S 
pursuits.  •  'ij^^'^^^l"^ 

Philadelphia^  Octobers,  1812.  '•  '\>Vi>i 
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Description  of  a  JSTew  Machine  for  Raiarng  Water 'tit 

any  height.     By  I.  B.  !  '.*  ;•" 

(Whh  an  engraving.)  V.  • 
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Baltimore,  August  ML^iStl^ 
gixi — ^If  you  think  the  machine,  of  which  I  senJB^ia  the 

description  and  sketch,  deserving  any  merit  on  a^^gut  of 
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its  bimplii-'ity,  you  are  wplcome  to  make  it  public  by  means 
of  (he  Kmporium.  Though  both  the  [irintipU-s  of  it  are 
old  enough,  yet  I  never  hsve  seen  them  combined  before. 

LB. 
Dr.  Coxe. 

AB  (plate  I.  %.  1.)  is  a  box  made  of  thin  plauks, 
which,  together  with  its  two  tubular  arms  BC  and  BD.  is 
moveable  about  the  centres  G  and  H.  At  the  extremity  of 
eAcb  arm  is  a  hole,  as  E.  of  such  a  size  that  the  quantity  of 
water  discharged  by  both,  shall  be  less  than  tliat  which  falls 
through  MN :  the  tube  AB  will  therefore  he  constantly  full. 
H  is  the  asia  of  the  whole,  fastened  to  the  interior  of  AB. 
At  I  is  a  perpetual  jmnt,  with  the  upper  axis  of  which  is 
connected  tlie  cylinder  ST,  with  a  tube  coiled  round  it,  so 
as  to  form  a  screw  of  Archimedes,  The  cylinder  is  pre- 
vented from  slipping  downwards  by  a  shoulder  ou  its 
axis  at  a,  and  is  moveable  on  the  centres  a  and  b. 

The  action  of  the  macliine,  which  is  easily  understood, 
i^  as  follows:  The  water  flows  through  KP,  which  is 
connected  with  the  stream  by  means  of  a  pipe,  into  the 
box  X  until  it  fills  it  as  high  as  K.  Ti  then  continues 
iU  course  through  the  tube  KLMN,  and  falla  into  the 
box  AB.  As  the  holes  E  and  F  discliarge  less  than 
the  quantity  of  water  which  flows  into  AB,  it  will  soon 
become  full,  when  the  water  rushing  out  at  the  two  holes 
will  cause,  by  its  reaction,  (he  arms,  and  of  course  the 
box  AB,  to  move  in  a  retrograde  manner.  The  axis  U 
revolving  also  turns  the  cylinder  ST,  at  every  revolution 
of  which  the  orifice  of  the  pipe  c  descends  into  the  water 
X,  takes  in  a  small  portion,  and  as  the  whole  turns, 
raises  it  gradually  to  the  top,  where  it  is  discharged  at  V, 
and  carried  oflfby  the  pipe  W. 

The  cylinder  may  hi;  prolonged  to  any  height  desired, 
but  il  is  evident  that  the  longer  it  if,  the  smaller  must  be 
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the  diameter  of  the  tube^  in  order  that  the  same  force  may 
move  it  in  both  cases. 

NO.  6. 

On  BmUHoads.    By  a  Correspondent.^ 

To  Mr.  Tilloch. 

.  Sir — As  the  proposed  rail- way  from  Sanquhar  to  Dum- 
fries has  of  late  been  the  subject  of  some  conversation,  it  is 
hoped  the  following  short  account  of  that  useful  invention 
will  not  be  unacceptable  to  some  of  your  readers. 

I  am,  sir, 

Your  most  obedient  servant, 

X.  Y.  Z. 
Dumfries y  July  3,  1811. 

Rail-ways  are  roads  of  very  easy  inclination,  having 
cast  iron  rails,  on  which  waggons,  with  wheels  adapted 
to  those  rails,  move. 

These  rails  are  usually  about  three  feet  long,  and  are 
rested  at  each  end  on  stone,  wood,  or  cast  iron. 

The  origin  of  Ihis  invention  may  be  traced  back  to  the 
year  1680.  About  that  period,  coal  came  to  be  substi- 
tuted for  wood  as  fuel  in  London  and  other  places.  The 
consequent  consumption  of  Newcastle  coal  became  so 
considerable,  that  the  diflBeulty  and  expense  of  maintain- 
ing a  great  number  of  horses  employed  to  convey  the 
coals  from  the  pits  to  the  vessels,  and  the  cost  of  main- 
taining the  roads,  gave  rise  to  the  introduction  of  wag- 
gon  roads,  or  wooden  rail- ways.  On  these  rail- ways,  a 
horse  could  draw  a  waggon  of  a  large  size,  owing  to  the 

*  Tillocb,  YoL  xzzviiiy  p.  51 
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•  and  easy  descent  M'itli  which  the  rails  were  I 
T(  was  not  until  the  .year  1738  thai  this  improvement  was 
introduced  at  the  Whitehaven  colleries.  Afterwards, 
attemptH  were  made  in  different  parts  to  introduce  ca»>t- 
iroD  instead  of  wooden  rail-ways,  hut,  owing  to  the  great 
weight  of  tlie  waggons  tiien  in  use,  these  attempts  did  not 
succeed. 

Ahout  the  year  IJ'^S,  a  remedy  was  contrived  for  the 
principal ohjection  to  east  iron  nil-ways;  namely,  thn 
makinc;  use  uf  several  small  waggons  linked  together, 
instead  of  one  large  one;  thus  diffusing  the  weight  over 
a  greater  surface  of  the  road,  and  couseijuently  throw- 
ing less  strcsii  oD  any  one  part  of  it.  Soon  after  the 
year  1797-  they  began  (o  Im'  constructed  as  (tranches 
lo  canals:  since  that  period  they  have  rapidly  increased, 
and  their  great  utility  in  now  nmiuestionahly  estab- 
lished. 

As  on  canals,  locks  are  i'CC|tiired  in  order  to  raise  the 
vessels  from  a  lower  to  a  higher  level,  and  vice  versa;  so, 
on  rail-ways,  what  are  called  inclined  pfanM  are  often 
necessary  to  attain  the  difference  of  level. 

These  inclined  planes  are  generally,  camp*nHl  with 
the  rest  of  the  rail- way.  very  steep.  A  perpetual  chain 
raises  and  lowers  the  waggons.  It  is  so  contrived,  that 
Uie  waggons  disengage  themselves  the  moment  they  ar- 
rive at  the  upper  or  lower  extremity  of  the  indued  plane. 
In  some  eases,  the  laden  waggons  descending  serve  as 
a  power  to  bring  up  the  empty  ones;  but  where  there  is 
an  ascending  as  well  as  a  descending  traffic  on  the  rail- 
way, steam  engines,  water  wheels,  or  other  machines  to 
answer  the  same  purpose,  are  used.  At  Chapel  le  Frith, 
there  is  an  inclined  plane  about  550  yards  long,  so  tliat 
the  chain  extended  is,  of  course,  more  than  double  Ihnt 
length. 
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Most  rail-ways  of  considerable  extent  require  the  use 
of  this  species  of  machinery  for  attaining  the  difference 
of  level  requisite^  more  particularly  in  cases  where  mine- 
rals form  any  considerable  part  of  the  traffic.  On  the 
proposed  rail-way  between  Glasgow  and  Berwick,  seve- 
ral inclined  planes  will  be  required ;  the  summit  of  that 
rail-way  being  7^3  feet  above  the  level  of  the  end  of  Ber- 
wick quay. 

The  waggons  are  constructed  on  various  plans^  and 
are  probably^  in  most  cases^  far  from  the  degree  of  im- 
provement of  which  they  are  susceptible.  But,  with 
all  their  disadvantages,  the  following  facts  will  evince 
the  great  saving  of  animal  force  to  which  rail- ways  gave 
rise. 

1.  With  li  inch  per  yard  declivity,  one  horse  takes 
downward  three  waggons,  each  containing  two  tons. 

2.  In  another  place,  with  a  rise  of  liV  inch  per  yard, 
one  horse  takes  two  tons  upwards. 

3.  With  eight  feet  rise  in  66  yards,  nearly  li  inch  per 
yanl,  one  horse  takes  two  tons  upwards. 

4.  On  the  Penrhyn  rail-way,  (same  slope  as  the  above,) 
two  horses  draw  downwards  four  waggons,  each  contain- 
ing one  ton  of  slate.* 

5.  With  a  slope  of  05  feet  per  mile,  one  horse  takes  IS 
to  1 5  tons  downwards,  and  four  tons  upwards,  and  all  the 
empty  waggons.f 

6.  At  Ayr,  one  horse  draws  on  a  level  five  waggons, 
each  containing  a  ton  of  coal. 

7.  On  the  Surry  rail- way,  one  horse,  on  a  declivity  of 
one  inch  in  ten  feet,  is  said  to  draw  thirty  quarters  of 
wheat.J 

•  Sec  Plymley*8  Agricultural  Report  of  Shropshire, 
t  Repertory  of  Arts,  8cc.  toI.  iii.  2d  series, 
i  Malcolm's  Agricultural  Report  of  Suny. 


these  will  suf- 
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'Other  actual  cases  might  be  given 
fice  U>  show  Uie  great  saving  of  animal  Torce. 

From  tliese  cases,  and  the  known  laws  of  mechanics, 
we  may  perhaps  safely  infer,  that  where  tlie  apparatus  is 
tolerably  well  constructed,  and  the  slope  ten  feet  per 
mile,  one  horse  may  draw  live  tons  upwards,  and  seven 
tons  downwards.  Now,  it  I  am  rightly  iofotmed,  horsea 
at  present  draw  from  Sanquhar  to  Uumfries  only  about  Oj 
cw(.  of  coal  at  an  average  each.  But  say  half  a  ton ;  then, 
on  the  slope  stated  above,  ime  horse  would,  taking  weight 
upward,  do  the  work  of  ten  on  the  turnpike  road,  and 
downward,  o[ fourteen.  Hence,  in  this  point  of  view,  it 
may  be  said  that  a  rail-way  would  bring  the  coal  mines 
ten  times,  at  least;  nearer  to  Dumfries  than  thty  are.  at 
present. 

The  principal  rail-ways  in  England  and  WalcR,  ashort 
time  ago,  were — the  Cardiff  and  Mertkyr,  36i  miles 
long;  runs  very  nearly  by  the  side  of  the  Glamorganshire 
canal. 

The  Caermarthenshire . — In  the  deep  cuttings  for  this 
rail-way,  several  unknown  veinsof  coal  were  discovered, 
and  some  of  lead  ore. 

The  Serhowry,  twenty-eight  miles,  in  the  counties  of 
Monmouth  "and  Brecknock. — The  Sun-^,  twenty -six 
miles. 

The  Strauseij  and  Oystermoutli,  7i  miles  j  and  many 
others,  as  branches  to  canals.  Biuee  these  were  exe- 
cuted, many  have  been  added,  and  they  are  daily  in- 
creasing in  number. 

In  Scotland  they  have  been  long  used  about  some  of 
the  coal  works,  and  are  now  fast  increasing.     A  public 
rail-way  is  now  nearly  completed  between  Kilmarnock 
'  the  Troon  harbour. 
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No.  7. 

^ew  Method  of  applying  the  Filtering  Stone  for  purif if - 
ing  Water.   By  Mr.  William  Moult. 

[With  an  engraTiDf .) 

Sir — If  you  think  the  following  information^  relative  to 
anew  method  of  filtering  water,  is  deserving  of  the  atten- 
tion of  the  Society  of  Arts,  &c.  I  wish  you  would  lay  it 
before  them.  My  objections  to  the  old  method  of  filtering 
by  putting  water  into  the  filtering  stone  are,  that  the  dirt 
falls  to  the  bottom,  and  fills  up,  or  chokes  the  pores  of  tlic 
filtering-stone,  so  that  the  stone  requires  frequently  to  be 
cleaned  with  a  brush  and  sponge  to  allow  the  water  to 
pass,  after  which  the  water  passes  through  the  stone  in  a 
muddy  state  for  two  or  three  days ;  it  likewise  requires 
to  be  frequently  filled,  and  as  it  empties,  less  water  comes 
into  contact  with  the  stone,  and  therefore  a  smaller 
quantity,  in  such  a  state,  can  only  pass  through.  Like- 
wise  a  filtering  stone  used  in  the  common  way  soon  be- 
comes useless,  from  the  filth  insinuating  itself  into  the 
internal  parts  of  the  stone,  out  of  the  reach  of  the  brush. 

In  the  method  I  propose  and  practise,  the  filtering, 
stone  is  placed  within  the  water  to  be  purified,  which 
presses  upon  the  outside  of  the  filter,  and  the  stone  does 
not  require  to  be  supported  in  a  frame  as  it  needs  only  to 
stand  within  the  witer  cistern ;  it  will  thus  filter,  in  an 
equal  time,  double  the  quantity  of  water  procured  in  the 
common  mode ;  it  fills  itself,  and  requires  no  cleaning.  I 
have  upon  this  plan  used  one  for  more  than  three  years 
with  great  success.    I  am,  &c. 

^pril  18,  1810.  William  Moult. 

•  Nicholson,  vol.  xxix,  p.  324.    From  Trans,  of  the  Soc.  of  Arts,  vol.  xxviii, 
p.  31S.  The  silver  medal  was  voted  to  Mr.  Moult. 


filtration  pf  Water.  9» 

Ckhtificates. 

We,  tbe  ifiuiewigncd,  having  inspected  and  examined 
a  new  moile  af  .employing  the  ordinary  filtering-stone, 
discovered  ))y  AVilliam  Monit,  ai-c  of  opinion  that  its  su- 
periority  over  tlie  customary  method  is  so  great  aa  to  en- 
titl«  it  to  particnlar  notice. 

That  it  not  only  supplies  an  infinitely  greater  quantity 
of  purified  and  limpid  wafer,  but  is  capaMe  of  preserving 
its  porosity  free  and  pervious  for  years  together,  by  an 
occasional  self-operation. 

That  by  tliis  valuable  process  the  principal  objections 
to  drip-stones  is  removed,  viz.  the  constant  labour  they 
require  to  keep  them  clean  by  means  of  brushes,  without 
eventually  producing  the  intended  effect,  and  withont  , 
preventing  their  being  finally  rendered  useless. 

D'Arcy  Preston,  captain  in  the  Koyal  Navy; 

Charles  Gower,  M.  D.  5 

Thomas  Pitt,  Esq.  V.  P.  Wimpole  street; 

Kichard  Davenport.  Esq.  Wimpole  street. 

Meference  to  the  Drawing  of  Mr.  Moxilti  FilteTing 
Apparatus,  Fig.  i,  PL  S. 

AA  is  the.  cistern  containing  the  water  to  be  filtered; 
the  filtering  stone  B  is  suspended  in  the  cistern  by  a  ring 
around  the  inside  of  it,  which  catches  the  projecting  part 
of  the  stone;  the  water  in  the  cistern  filters  through  into 
the  atone.  D  is  a  siphon,  which  conveys  the  filtered  wb* 
ler  from  the  inside  of  the  stone  into  a  cistern  £,  wbiok  It 
the  reservoir  for  clean  water,  tl  a  cock  to  draw  i^  oITrs 
it  is  wanted.  Ry  tliis  mode  of  filtration  the  impQlities  of 
the  water  are  deposited  in  the  bottom  of  the  cistern  A,  in- 
stead of  being  left  in  Ihe  bottom  of  the  stone  as  in  the  nsnal 
mode. 

Vol.  m.  f, 
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No.  8. 

Method  of  raising  a  loaded  Cart^  when  the  Horse  in  the 
Shafts  has  fallen.  By  Mr.  Benj  amik  Smith.* 

(With  an  eni^aTing.) 

BiR — ^I  have  taken  the  liberty  of  sending  you  a  mode], 
with  a  brief  explanation  of  the  utility  of  my  invention,  in 
order  that  it  may  be  laid  before  the  Society  instituted 
fpr  the  Encouragement  of  Arts,  &c.  to  whose  compre- 
hensive judgment  and  abilities  I  with  great  deference 
submit  it  for  their  determination,  whether  they  think 
it  likely  to  be  attended  with  the  success  and  utility 
which  I  flatter  myself  it  deserves.  From  the  simpli- 
eity  of  the  construction  and  the  trivial  expense  attending, 
it,  I  presume  there  will  be  no  bar  to  its  universal  adoption* 
I  respectfully  submit  it  to  the  discernment  and  decision 
of  the  society,  who  will,  I  am  convinced,  give  it  all  the 
merit  and  approbation  it  may  deserve* 

The  reason  which  prompted  me  to  undertake  thi» 
business  is  from  having  seen  a  horse,  which  had  fallen 
down  under  the  immense  weight  of  a  heavy  loaded  cart^ 
where  it  lay  for  a  considerable  time  in  that  painful 
and  dangerous  situation,  which  naturally  excited  com- 
passion even  in  the  most  obdurate  heart*  Svery  person 
frequenting  the  streets  of  this  metropolis  must  have  wit- 
nessed similar  scenes ;  and  indeed  it  surprises  me,  that 
long  before  now  some  expedients  have  not  been  pub-*- 
Ikl^  suggested  to  remove  the  mischief  arising  from  such 
OGi^rrences,  considering  the  great  encouragement  that 
^}M,  ^ven  in  this  enlightened  age  to  all  useful  improve- 
'mentsL 

Raving  conversed  on  this  subject  with  persons  wha 

*  Kkholaon,  toL  xnx*  p.  3S&  From  Traii8.of  Soc  of  Arts,  voL  xxviii*  p.  215. 
agnineu  were  voted  to  Mr.  Smith. 
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posflesa  considerable  kno\vle(l<;e  of  borses,  and  who  con- 
stantly ctupluy  these  noble  animals,  1  find,  that  hoi-ses 
remaining  so  long  as  they  usnally  do  in  such  improper 
positions,  and  fn)m  being  often  dragged  a  considerable 
distance  by  fruitless  endeavours  to  raise  thent,  are  much 
endangered  in  their  health  and  lives,  aud  that  their  situa- 
tion upon  the  stones  is  more  prejudicial  than  the  injury 
received  by  the  fall. 

I  flatter  myself  that  my  method  will  be  found  to  raise 
the  whole  weight  of  the  cai-t,  and  a  considerable  part  of 
that  of  the  horse,  in  the  short  space  of  three  or  four  mi- 
nutes from  the  moment  of  the  accident,  by  means  simple 
and  useful,  and  williiii  the  reach  of  the  meanest  capacity 
to  execntc;  and  that  the  whole  apparatus  will  not  cost 
above  fifty  shillings,  and  will  last  many  years.  Request- 
ing your  kind  attention, 

I  am,  Sir, 

Your  most  obedient  servant, 

BENJAMIN  SMITH. 
London,  December  13,  1809. 


Mvantagea  derivable  from  this  Invention. 


-The  invention  is  of  itself  so  simple,  and  the  ope. 
ration  so  conspicuous  at  the  first  view,  that  the  whole  pro. 
cess  may  he  easily  comprehended  and  executed. 

2. — The  apparatus  may  he  fitted  with  little  difllculty  to 
any  cart  now  in  use  for  heavy  loads,  such  as  bricks,  coals, 
eoni,  or  the  like. 

3. — The  chains,  which  lead  from  the  uprights  at  the 
back  part  of  the  cart  to  the  fore  part  of  it  on  each  side,  uo 
fur  the  purpose  of  taking  the  purcliase  therefrom,  and 
making  the  back  part  of  the  cart  act  as  a  lever  at  the 
time  the  horses  are  drawing  behind,  which,  without  fail, 
with  the  ttren^tli  of  one,  two,  or  three  horses  fastened 
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Hbere  to  raise  the  one  which  is  down  in  the  shafts^  w  ill 
instantly  assist  him  to  get  upon  his  feet. 

4. — The  number  of  liorses  to  draw  a  cart  are  usually  in 
lioportion  to  the  weight  contained  therein ;  therefore  sup- 
posing three  horses  are  employed  to  draw  it^  B&kd  the  shaft 
horse  falls^  the  carman  has  only  to  unhook  the  two  lead- 
ers^ and  then  hook  them  to  the  short  chain  at  each  sidft 
of  the  back  of  the  cart^  and  with  their  strength  the  fallen 
horse  will  be  so  relieved  from  the.  weighty  as  to  raise  him- 
self without  farther  assistance. 

6. — ^The  same  principle  may  be  applied  in  different 
ways  from  what  I  have  shown  in  the  model;  for  instance^ 
another  mode  may  be  adopted  by  framing  the  tail  board 
of  the  cart  strong  enough  to  bear  the  purchase;  and,  with 
the  use  of  the  two  side  chains  above  mentioned^  it  may 
be  made  to  answer  the  purpose. 

Another  plan,  though  more  expensive,  is  by  obtaining 
two  wrought  iron  uprights  to  be  fixed  as  substitutes  for  the 
truss  staffs  at  the  back  part  of  the  cart,  with  a  hole  in  the 
top  of  each  to  receive  an  iron  rod,  which  is  occasionally 
to  be  introduced,  reaching  from  one  side  of  the  cart  to  the 
other,  copneeting  the  two  uprights  together ;  when  in  ac- 
tion the  two  side  chains  to  be  used  as  in  other  cases. 

Meference  to  the  Drawing  of  Mr.  Smithes  Method  of 
raising  up  a  Horse  tchen  fallen  down  in  the  Shafts  of 
a  loaded  Cart,  Fig.  2^  PL  2. 

'  A  is  the  wiieel,  and  B  the  shafts  of  a  cart,  such  as  is 
used  in  London ;  C  the  side  rails ;  at  the  end  of  the  body 
an  iron  stancheon  or  truss  staff,  a,  is  fixed  by  the  liinge 
at  the  lower  end,  and  at  tlie  upper  end  it  is  supported  by 
a  chain  ft,  extended  from  the  fore  part  of  the  body  of  the 
cart;  this  diagonal  chain  forms  a  firm  support  to  the  stan- 
eheon.     This  is  all  tlie  addition  made  to  the  common 
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cart,  and  is  used  in  tiip  event  of  the  sliaft  liorse  falling,  by 
(looking  the  traces  of  the  itlher  horses  to  a  chain  d,  also 
fixed  to  the  stanclieon;  the  power  of  these  horses,  appUad 
at  this  height  above  the  fnlerum.  ^vill  have  a  great  pur- 
chase to  elevate  the  shafts,  and  set  the  fallen  horse  at 
liberty,  as  is  evident  from  an  inspection  of  the  figure. 
The  staRcheon  moves  on  a  joint  on  its  lower  end,  and  the 
oblique  chnin  unho«>ks  at  6;  the  end  can  be  connected 
with  a  shurt  piece  of  chain  e  fastened  to  tbe  last  of  tlie 
side  rails;  the  stancheon  now  takes  the  pusttion  of  the 
dotted  lines/,  and  the  sbort  chain,  which  hang<«  down  per- 
pendiollnr  from  the  end  of  it,  may  betaken  liold  of  by  any 
number  of  men,  to  weigh  upon  and  raise  the  cart  in  cases 
where  the  horses  cannot  conveniently  be  applied;  the 
men  will  in  this  manner  have  much  greater  effect  than 
merely  (as  is  the  common  practice)  weighing  on  the  hind 
part  of  the  cai-t- 

When  the  c^in  is  completely  detached,  and  the  stan 
cheon  suffered  to  hang  down  perpendicularly,  it  forms  a 
prop  to  support  the  cart  steady  while  it  is  unloaded.  It 
should  be  observed,  that,  though  only  one  stancheon  ap- 
pears in  tbe  figure,  there  are  iu  fact  two,  one  being  placed 
on  each  side  of  the  cart. 


Certificate. 

Mr.  William  Wldtehead,  jun.  of  Cadogan  place, 
Sloaue  street,  cci-tified,  tliat  he  had  attended  experiments 
made  to  ascertain  the  efficacy  of  Mr.  Smith's  inventioa; 
that  a  cart  weighing  twenty-three  hundred  weight,  load- 
ed with  one  ton  of  stones,  was  raised  by  meaus  of  Mr. 
Smith's  apparatus  with  ease  by  one  horse. 

That  he  very  much  approves  of  Mr.  Smith's  invention, 
and  thinks  it  likely  to  be  of  great  service  in  general  prac- 
tice, more  especially  on  account  of  the  business  being  ef- 


fected  widi  little  expense.  That  many  carts  are  already 
80  formed^  that  very  little  additional  apparatus  will  be  re- 
qiAred  to  complete  them  for  the  purpose. 

*"= 
.■■'-■? 

l5ro.9. 

^         Ihacription  of  a  very  cheap  Engine  for  raising  Water. 

In  a  Letter  from  Mr.  H.  Sarjeant  of  Whitehaven^ 
'*•  to  Mr.  Taylor,  Secretary,  to  the  Society  for  the  En- 

covragement  of  Arts.* 

(With  an  engra^ng^  ^ 

SiRr— I  am  sensible  that  the  little  engine,  a  drawing  of 
which  accompanies  this  letter,  can  lay  no  great  claim  to  no* 
velty  in  its  principle ;  nevertheless  it  is  respectfully  submit- 
ted to  the  consideration  of  the  society,  how  far  its  simpll* 
city,  and  cheapness  of  construction,  may  render  it  worthy 
of  their  attention,  with  a  view  to  its  being%iore  generally 
known  and  used  in  similar  cases. 

Irton  Hall,  the  seat  of  £.  L.  Irton,  Esq.  i#  situated  on 
an  ascent  of  sixty  or  sixty-one  feet  perpendicular  height ; 
at  the  foot  of  which,  at  the  distance  of  about  one  hundred 
and  forty  yards  from  the  ofiBces,  runs  a  small  stream  of 
water.  The  object  was  to  raise  this  to  the  house  for  do* 
mestic  purposes. 

To  this  end  a  dam  was  made  at  a  short  distance  above, 
so  as  to  cause  a  fall  of  about  four  feet ;  and  the  water 
was  brought  by  a  wooden  trough,  into  which  was  insert- 
ed  a  piece  of  two-inch  leaden  pipe,  a  part  of  which  is  seen 
at  A,  plate  S,  fig.  3. 

The  stream  of  this  pipe  is  so  directed  as  to  run  into 
the  bucket  B,  when  the  bucket  is  elevated ;  but  so  soon 

*  Nicholson,  vol  ii,  p.  60.    From  the  Transactions  of  the  Society,  for  1801,  ]k 
355.    The  silver  medal  was  given  to  the  Inventor. 
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as  it  begins  to  desceufl,  llie  stream  flows  over  it,  anti  goes 
to  supply  tlie  wooden  trougli  or  well  id  wliicli  the  foot  of 
tlie  forring  pump  C  slaudii,  of  tliree  indies  bore. 

D,  is  an  iron  cylinder  attached  to  tlic  pump  rod,  wfaicli 
passes  through  it.  It  is  filled  with  lead,  and  weighs 
about  two  hundred  anil  forty  pounds.  This  18  the  power 
which  works  the  pump,  and  forces  the  water  through  four 
hundred  and  tweuty  feet  of  inch  pipe  from  the  pump  up 
to  the  house. 

At  E  is  fixed  a  cord  which,  when  the  bucket  comes  to 
within  four  or  five  inches  of  its  lowest  projection,  becomes 
stretched  and  0|iens  a  valve  in  the  bottom  of  it,  through 
which  the  water  empties  itself. 

I  beg  leave  to  add,  that  an  engine,  in  a  great  degree 
similar  to  this,  was  erected  some  years  ago  by  the  late 
James  Spedding,  esquire,  for  a  lead  mine  near  Keswick, 
with  the  addition  of  a  smaller  bucket  which  emptied  it- 
self into  the  larger,  near  the  beginning  of  its  descent, 
without  which  addition  it  wa)4  found  that  the  beam  only 
acquired  a  libratory  motion,  without  makiog  a  full  and 
^ective  stroke. 

'  To  answer  this  purpose  in  a  more  sim^e  way^I  coo- 
stnictcd  the  small  engine  in  such  manner  as  to  finish  its 
stroke  (speaking  of  the  bucket  end,)  when  the  beam 
comes  into  an  horizontal  position,  or  a  little  below  it.  By 
this  means  the  lever  i:^  virtually  lengthened  in  its  descent 
io  the  proportion  of  the  radius  to  the  cosine,  of  about  thir- 
ty degrees,  or  as  seven  to  six  nearly,  and  consequently 
its  power  is  increased  in  an  equal  proportion. 

It  is  evident  that  the  opening  of  the  valve  might  have 
been  eflfected,  perhaps  better,  by  a  projecting  pin  at  the 
bottom :  but  I  chose  to  give  an  exact  description  of  the  en- 
gine as  it  stands.  It  has  now  been  six  months  in  use, 
and  completely  aoswers  the  purpose  intended. 
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The  only  artists  employed^  except  the  plumber^  weir 
a  country  blacksmith  and  carpenter ;  and  the  whdle  cost, 
exclusive  of  the  pump  and  pipes^  did  not  amount  to  five 
pounds.    I  am^  &c. 

H.  SARJEANT. 
Warwick  Courts  Uolbom* 
Mr.  Charles  Taylor. 

In  another  letter,  dated  Whitehaven,  April  28,  I8OI7 
Mr.  Sarjeant  further  observes  that  the  pump  requires 
about  eighteen  gallons  of  water  in  the  bucket  to  raise  the 
counter- weight,  and  make  a  fresh  stroke  in  the  pump; 
that  it  makes  three  strokes  in  a  minute,  and  gives  about  a 
half  gallon  into  the  cistern  at  each  stroke.  He  adds,  ^'  I 
speak  of  what  it  did  in  the  driest  part  of  last  summer; 
when  it  supplied  a  large  family,  together  with  work 
people,  &c.  with  water  for  all  purposes,  in  a  situation 
where  none  was  to  be  had  before,  except  some  bad  water 
from  a  common  pump  which  had  been  since  removed. 
But' the  above  supply  being  more  than  sufficient,  the  ma- 
chine is  occasionally  stopped  to  prevent  wear,  which  is 
done  by  merely  casting  off  the  string  of  the  bucket  valye.'' 

jsro.  10. 

On  curing  British  White  Herrings  in  the  Dutch  me- 
thod.   By  Francis  Fortune,  Esq.^ 

Being  desirous  that  the  greatest  degree  of  publicity 
should  be  given  to  every  particular  relative  to  the  man- 
ner in  which  the  Butch  were  used  to  cure  their  herrings ; 
and  being  aware  of  the  extensive  circulation  of  the  Trans- 

*  Repertory,  No.  133,  second  series,  p.  124.  From  the  Transactions  of  die  S^ 
ciet]r  for  the  Encouragtmeiit  of  Arts,  Manufitctures,  and  Commerce. 
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actions  of  the  SocU-ty  lor  tlie  Eiicouiageiimnt  of  Arts, 
&c.  I  f«fl  fiiixious  tUat  a  uommuiiicaliuii  likely  tu  be 
referred  (o  liy  su  many  for  in  forma  tiou,  should  lie  intel- 
ligible and  »iali»fAetory.  (Juder  tbese  iiniuessiuiis,  »pd 
observing  tliat  llie  Hoeiety  desire  "tliat  papers  sent  to 
tbem  slioitid  lie  full,  elear,  aiid  explicit,'*  rather  in  lii^ 
form  of  essayi^  than  of  letters,  I  have  stated  mure  Uiaa 
perhaps  may  appear  at  first  sight  absolutely  necessaryy 
hot  I  flatter  myself  not  more  than  may  prove  really 
Uftcful, 

In  Uie  deep  sea  (which  is  the  principal  fishery  for  her- 
ring) the  nets  are  cast  from  the  busses  by  sunset,  anil 
they  drive  by  them  alone  expecting  the  shoals,  the  ap- 
proach  of  which  is  generally  indicated  by  small  quantities 
offish;  and  their  arrival  by  immense  flights  of  sea  fowl. 
The  best  fishing  is  with  the  wind  ofl*  shore,  for,  when  it 
blows  in  a  contrary  direction,  the  shouls  are  broken  and 
dispersed,  and  the  Gslierj-  is  seldom  successful  while  it 
continues  in  that  point. 

Immediately  after  the  nets  are  hauled  in,  (which  U 
often  performed  with  considerable  difitculty,  by  means 
of  a  windlass,  when  they  are  full.)  the  crew  begin  to 
gyp  the  fish,  that  is,  to  cut  out  the  gill,  which  is  follow- 
rd  by  the  float  or  swin,  and  divide  the  large  jugular  or 
spiral  vein  with  a  knife  at  the  same  lime,  endeavour- 
ing to  waste  as  little  of  the  blood  as  possible; — at  this 
work  the  men  arc  so  expert,  that  some  will  gyp  fifty  in  a. 
minule.  ^ 

Immediately  after  they  arc  gjpped,  they  are  put  into 
barrels,  commencing  with  a  layer  of  salt  at  the  bottom, 
then  a  tier  of  fish,  each  side  by  side,  back  downwards, 
tlic  tail  of  one  touching  the  head  of  the  other,  next  a 
layer  of  salt,  and  so  alternately  until  the  barrel  is  fill- 
ed;  they  arc  thus  left,  and  the  blood  which  issues  from 
the  fish,  by  dissolving  the  salt  fonns  a  pickle  infinitely 


^^^i»  ir. 
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superior  to  any  other .  that  can  be  Biadit^  The  fcer^ 
rings  thus  drained  of  their  blodd  Mcupy  less  space^  ani 
the  whole  consequently  sinkirAoiit  one-third  down  the 
barrel^  but  thia  sinking  is  M  enijft  in  about  thvee  w  four 
days. 

When  these  operations  are  being  performed,  the  sea  is 
often  running  mountains  high ;  and  it  is  not  therefore  to 
be  supposed,  that  the  barrels  are  so  well  coopered  as  not 
sometimes  te  allow  the  pickle  to  leak  out;  and  in  order 
to  preserve  the  fish  from  being  spoiled,  which  wonM 
otherwise  happen  in  such  cases,  some  of  the  gills  and  en- 
trails are  always  put  by  in  barrels  with  salt,  in  the  same 
manner  as  the  herrings^  and  yield  a  pickle  of  the  same 
4juality ;  with  this  pickle  those  barrels  which  have  leaked 
are  replenished,  and  the  fish  sustains  no  injury.  Every 
operation  is  performed  in  the  shade,  into  which  the  fish 
are  immediately  conveyed,  on  their  being  hauled  on 
board.  Each  day's  fishing  is  kept  separate  with  the  great- 
est care.  The  salt  used  is  mixed,  and  of  three  different 
sorts,  vi%.  English,  St.  Ubes,  and  Allcant,  and  each  bar- 
rel marked  with  the  date  of  the  month  on  it  on  M'hich  it 
was  filled. 

The  advantages  of  gypping  the  herrings  are,  that  tiie 
blood  which  issues  in  consequence  of  the  operation  from 
the  fish,  yields  a  natural  pickle,  and  improves  the  fla- 
vour ;  whereas,  if  left  in  the  fish,  it  becomes  coagulated 
at  the  bock  bone,  and  forms  the  first  cause  of  decay.  The 
mixture  of  blood  and  salt  operated  upon  by  the  extreme 
heat  of  the  weather  during  tlie  summer  fisheries^  pro- 
duces a  fermentation  which  nearly  parboils  the  herrings, 
and  removes  the  coarse  and  raw  flavour  so  often  com- 
plained of.  The  gypping  is  likewise  often  performed  on 
shore,  observing  the  same  precautions;  the.  only  differ- 
ence is,  that  they  are  seldom  in  that  case  of  so  good  a  co- 
lour*    Gypped  herrings  are  never  of  so  fine  a  quality  as 
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when  kept  in  their  own  original  pickle;  their  value  con- 
filats  in  their  soflness  and  flavour;  it  is  this  mode  of  cur> 
ing  lierrings  thai  used  to  be  the  pride-  of  the  Dutch,  and 
this  i«  the  kind  which  supplied  their  home  consumption, 
and  were  so  much  esteemed  by  all  classes  of  people  in 
Holland. 

In  order,  as  far  as  is  possible,  to  give  a  proof  of  the 
correctness  of  the  above  assertion,  I  shall  state  a  fact  for 
the  information  of  the  Society,  During  the  last  year,  I 
employed  a  number  of  Dutch  fishermen,  prisoners,  and 
others,  with  Euglishmen,  in  gypping  und  coving  hen-iugs ; 
and  at  one  time,  my  agent  at  Yarmouth  was  ofiered  four 
pounds  per  barrel  for  all  the  herrings  be  had  cured  there^ 
by  a  Dutch  captain,  in  order  to  their  being  taken  to  HoU 
Und,  while  ungypped  herrings  were  worth  only  thirty-gix 
shillings  per  barrel.  The  herrings  now  under  considera- 
tion  of  your  Society,  are  part  of  tlie  quantity  for  which 
that  offer  was  made. 


No.  11. 

Report  made  to  the  Institute  on  a  Memoir,  6j  M.  Tarry, 
on  the  Composition  of  Writing  Ink.  By  Messrs.  Ber- 
THOLLET,  Vaoquelin,  and  Deyeux.* 

The  object  proposed  by  M.  Tarry  in  his  memoir  is  to 
explain : 

1.  The  processes  employed  for  discharging  writing 
from  paper. 

S.  The  processes  for  reviving  writings  which  have  bees 
apparently  obliterated. 

3.  The  best  way  to  improve  common  iuk. 

ilocb.Tol.  mviii,  p.  34.    Fmni  Arniilcsflf  Chimic,  tome  Uir,  p.  13t. 
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4.  Fihally,  the  diacoyery  of  tax  ink'  which  shoold  M^ 
gist  all  chemieal  agents. 

We  shall  now  give  an  abridgement  of  these  four  ar- 
tieles  : 

ARTICLE  I. 

Processes  for  Discharging  Writing. 

The  art  of  discharging  writing  is  very  ancient^  and 
the  means  employed  are  very  simple.  In  fact^  we  know 
that  it  is  snfficient  to  moisten  a  written  paper  with  any 
acid,  when  the  writing  will  gradually  disappear.  But 
all  the  acids  cannot  be  employed  with  equal  success; 
Some  leave  a  stain  on  the  paper  which  is  not  easily  re- 
moved :  others  corrode  and  render  the  paper  unservice«c 
able.  The  way  to  avoid  these  inconveniences  is  to  make 
ehoice  of  an  acid  which  shall  act  on  the  writing  only> 
without  injuring  the  paper  or  giving  it  a  colour  dtf- 
ferent  from  that  which  it  had  before  it  was  written  upon. 

In  order  to  discover  such  of  the  acids  as  are  best 
suited  for  the  operation  in  question^  the  author  deter- 
mined to  submit  common  writing  ink  to  the  action  of 
different  acids,  and  to  observe  carefully  the  phenomena 
wiiich  these  bodies  present  at  the  time  of  their  mixture. 
According  to  him,  the  sulphuric  acid  easily  takes  out 
writing,  but  at  the  same  time  it  gives  an  oily  tint  to  the 
paper. 

The  acid  oxalate  of  potash  produces  more  certain 
and  more  prompt  effects.  The  oxygenized  muriatic 
acid,  if  it  be  newly  made,  seems  to  be  preferable  to 
the  above  two  acids,  because  at  the  same  time  that  it 
takes  out  the  writing  it  bleaches  the  paper  without  alter- 
ing it 

It  is  not  the  same  case .  with  the  nitric  acid,  which 
always  ti^es  out  the  ink,  but  soon  penetrates  the  pa-^' 
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pel-  and  forms  above  it  undulated  lines  of  a  yellow  co- 
lour. 

We  may  succeed,  however,  in  softening  botU  these 
effects,  by  taking  tbe  precaution  to  dilute  the  nitric 
acid  witli  a  sufficient  quantity  of  water,  or  to  wash 
the  paper  immediately  after  the  writing  lias  been  taken 
oat. 

A  mixture  of  the  muriatic  and  nitric  acids  has  hut  a 
ilow  action  upon  writing.  It  bleaches  tlie  paper  and  does 
not  oppose  its  desiccation,  as  when  wc  employ  the  nitric 
acid  alone. 

In  general,  whatever  l>e  the  kind  of  acid  employed 
to  discharge  writing,  it  is  always  proper  when  the 
operation  is  performed  to  dip  the  paper  in  water,  in  or- 
der to  dissolve  the  new  combioalions  which  the  acids 
have  formed  with  the  particles  of  ink  which  have  been 
discharged. 

M.  Tarry,  at  the  conclusion  of  this  article,  does  not 
fail  to  observe  that  China  ink  docs  not  act  like  common 
ink  with  tlie  acids,  as  its  composition  is  quite  different 
from  that  which  we  use  for  writing  of  all  kinds.  Bo  far 
from  the  acids  attacking  Cliina  ink,  they  make  it,  on  the 
contrary,  of  a  deep  black :  it  cannot  be  discharged  there- 
fore without  erasing  it. 


Processes  for  aaceriaining  what  Writing  has  been  sub- 
stituted for  somethivg  taken  out,  and  Methods  of  re- 
riving  the  W  riting  vhich  has  disappeared. 

All  the  methods  which  have  been  given  for  discharg- 
ing writing  consist,  as  abovementioned,  in  decomposing 
the  ink  and  in  forcing  its  constituent  parts  to  form  other 
combinations.  These  combinations,  being  decomposed 
in  their  turn  by  different  agents,  may  regain  a  tint,  which. 
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if  it  be  not  that  of  ink^  at  least  exhibits  a  shade  which 
becomes  perceptible  enough  for  ascertaining  the  letters 
and  words  which  had  been  traced  on  the  paper  before  it 
was  touched  by  the  acids. 

The  gallic  acid  is^  according  to  the  author^  one  of  those 
agents,  which  in  this  case  succeeds  very  welL 

The  liquid  prussiate  of  lime  also  produces  a  good  ef- 
fect. 

It  is  the  same  case  with  the  alkaline  hydrogenated 
sulphurets.  But  it  is  very  certain  that  we  never  ob^i 
tain  any  success  from  the  employment  of  these  agents^ 
when  we  have  left  any  acid  long  in  contact  with  the  wri- 
tmg,  and  particularly  if  we  have  washed  the  paper  after* 
wards. 

In  short,  we  may  easily  conceive,  that  in  this  i^ase  the 
constituent  parts  of  the  ink  which  were  combined  with  tho 
acid,  and  had  formed  with  it  compounds  soluble  in  wateri 
having  been  taken  up  by  this  fluid,  ought  not  to  leave  any 
trace  of  their  existence  longer;  and  consequently  it  is  im« 
possible  that  the  agents  employed  for  disK^vering  them 
can  render  them  visible. 

It  is  also  for  this  reason  that  the  gallic  acid,  the  liquid 
prussiate  of  lime,  the  alkaline  hydrogenated  sulphurets, 
and  so  many  other  i*eagents  which  have  been  so  much 
praised,  can  no  longer  be  regarded  as  infallible  methods 
for  reviving  writing. 

ARTICLE  III. 

Improvement  of  Common  Ink. 

Most  of  the  inks  now  in  use  are  of  a  bad  quality.  Some 
are  spontaneously  destroyed ;  others  imperceptibly  lose 
their  black  cohnin  and  assume  a  yellow  one ;  several,  af. 
icr  a  length  of  titrne^,  enter  into  the  paper,  and  spoil  it : 
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lastly,  there  are  some  which  are  first  pale  and  then  be- 
come very  black. 

All  these  differences  arise  from  the  nature  of  the  sub- 
stances which  have  been  employed  in  the  making  of  the 
ink. 

Convinced  of  the  advantage  of  having  a  good  article 
of  tins  kind,  the  author  commented  a  series  of  expe- 
riments, hut  is  forced  to  admit  that  lie  has  not  discover- 
ed any  receipt  superior  to  that  which  has  been  publish- 
ed by  Lewis.  This  ink,  according  to  our  author,  com- 
binea  every  advantage :  but  we  must  observe  that  it  is  no 
more  exempt  than  the  rest  from  being  dissolved  in  the 
acids,  and  iu  this  respect  it  has  an  iaconveuience  which 
those  who  wish  to  discharge  writing  from  paper  kuow 
very  well  bow  to  profit  by.  This  circumstance,  no  doubt, 
induced  M.  Tarry  to  make  some  new  experiments  in 
order  to  obtain  an  ink  which  should  be  iualterahle  by 
chemical  agents;  and  he  appears  to  us  to  have  succeeded 
ill  his  object. 


tcovertf  of  an  Ink  which  resists  the  Jlction  (^f  Chemical 
idgents. 


^^^^nie  autbor  describes  bis  invention  in  the  following 

I      words: 

>'  My  ink  is  founded  upon  principles  different  from  those 
of  all  others.  It  contains  neither  gall  nuts,  Brazil  wood, 
or  Campcachy,  gum,  nor  any  preparation  of  iron:  it  ia 
pnrely  vegetable,  resists  the  action  of  the  most  powerful 
vegetables,  the  most  highly  concentrated  alkaline  solu- 
tions, and,  finally,  all  the  solvents. 

"  The  nitric  acid  acts  very  feebly  upon  the  writing  per- 
formed  with  this  ink.  The  nxymuriatic  acid  makes  H 
assume  tbe  colour  of  pigeon's  dung.     After  the  action  of 


^ 
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this  last  acid,  the  caustic  alkaline  solutions  reduce  it  to 
the  colour  of  carburet  of  iron:  the  characters  of  the 
writing  nevertheless  remain  without  alteration^  and  it 
cannot  pass  through  these  different  states  except  after  long 
macerations.  The  principles  of  which  it  is  composed  ren- 
der it  incorruptible^  and  it  can  retain  its  properties  many 
years/' 

The  results  which  we  obtained^  coincided  entirely  with 
those  of  the  author,  and  we  have  no  hesitation  in  saying, 
that  his  is  the  best  we  have  ever  seen  of  the  kind  which 
is  called  indelible  ink.  It  is  liable,  however,  to  deposit 
a  sediment,  a  disadvantage  which  we  think  might  be  re- 
moved by  M.  Tarry  after  a  few  more  experiments.  We 
have  tried  to  discharge  it  with  all  the  known  chemical 
agents,  but  without  effect ;  and  we  think  the  inventor  de- 
serves  the  thanks  of  the  Institute,  and  of  the  community  at 
large.* 

*  It  may,  perhaps,  be  acceptable  to  our  readers  to  have  Dr.  Lewis's  rec^t 
giren  in  this  place.  His  observations  are  to  be  found  at  large  in  the  Gomneree 
6fArts. 

*'  Put  into  a  stone  or  glass  bottle,  or  any  otlier  vessel,  tliree  ounces  of  finely 
powdered  galls,  one  ounce  of  g^een  vitriol,  one  ounce  of  logwood,  finely  rasped 
or  bruised,  one  ounce  of  g^m  arable,  and  a  quart  of  soft  water.  Shake  the  bot- 
tle well,  and  let  the  ingredients  stand  in  a  moderately  warm  place  for  a  week  or 
ten  days,  shaking  it  frequently  in  the  day.  It  is  then  fit  for  use ;  but  a  little  be- 
£>re  it  b  put  into  the  ink-stand,  it  is  better  to  shake  the  bottle  that  the  colour  may 
'be  more  uniformly  diffused." 

I  have  tried  this  and  various  other  receipts  for  ink ;  but  afler  an  experience  of 
tereral  years^  I  prefer  the  following,  by  Mr.  Ribancourt,  from  Cbenn.  Annal 
^oL  11. 

**  Eight  ouyices  of  galls,  and  four  ounces  of  logpirood,  are  boiled  with  twelve 
pounds  of  water  for  an  hour,  or  till  one  h^f  of  its  quantity  is  evaporated.  This 
liquor  is  then  percolated  through  a  hair  sieve,  and  four  ounces  of  vitriol,  or  sul- 
fdftte  of  iron,  three  ounces  of  gam  arable,  one  ounce  of  copperas  or  sulphate  of 
Mpper,  (so  in  the  copy,)  and  one  ounce  of  sugar  candy,  are  added.  The  whole 
fluwt  is  stirred  to  promote  the. solution  of  the  salts  and  g^m,  after  which  it 
it  left  to  stand  for  twentgr-fbur  hours.  The  liquid  is  then  poured  off  from  its 
QOftTM  tediment,  and  pmerred  in  well  stopped  glass  or  stone  juv.  This  ink  ac- 
quires a  keaittiful  black  colour,  which  it  retains  for  a  long  time.** 

It  b  to  be  regretted  that  Mr.  Tarry  has  not  given  us  the  receipt  for  hb  ink, 
which  such  celebrated  chembts  ad  the  authors  of  the  above  report,  speak  so 
bfghly  of.    Editok^ 
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vet  from  a  Memoir  oh  Vegetabk  and  AnimrJ  Jtin- 
,  ti/Bis.     By  J\L  M.  Gav  Lcssac  awiiTHENARD.* 

Whf.x  wc  had  conceived  tlic  project  of  analysing  ani- 
mal and  vegetable  matters,  the  first  consideration  which 
presented  itself  to  our  serious  attention  was  to  trans- 
form,  by  means  of  oxygen,  tbe  vegetable  and  animal  sub- 
stances into  water,  carbonic  acid,  and  azote.  It  was  evi- 
dent that  if  we  could  succeed  in  operating  the  transfor- 
mation so  as  to  collect  all  the  gases,  this  analysis  would 
be  accomplished  with  very  great  prccitiion  and  simplici- 
ty. Two  obstacles  presented  themselves:  one  was  to 
bum  completely  tbe  hydrogen  and  the  carbon  of  these 
substances,  and  the  other  to  operate  the  combustion  in 
close  vessels. 

We  could  expect  to  surmount  the  fii-st  difficulty  only 
by  means  of  the  metallic  oxydea  which  easily  give  up 
their  oxygen,  or  by  tbe  byper-oxygenated  muriate  of  pot- 
ash.  Borne  experimentji  soon  made  us  give  the  prefer' 
ence  to  the  above  salt,  which  succeeded  beyond  all  ex- 
pectation. It  was  not  quite  so  easy,  however,  fo  over- 
come (be  latter  difficulty;  for  we  could  not  attempt  com- 
bustion in  a  retort  full  of  mercury.  To  prevent  the  mat- 
ter from  being  burnt,  the  retort  must  have  been  broken :  it 
became  necessary  to  Gud  on  apparatus,  therefore,  to  which 
we  might — 

1.  Burn  portions  of  substance  so  small  as  not  to  frac- 
ture the  vessels. 

3.  To  make  a  great  number  of  successive  combustions, 
in  order  that  the  results  might  be  perceptible. 

3.  To  collect  the  gases  as  they  were  formed. 

t"  TiUodt,  vok  38,  p.  60.    From  Ann  Jea  de  Cliimie,  tome  ?4,  p,  47. 
■OL.  II.  r. 
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<  We  DOW  exhibit  to  the  elass^  an  apparjitoB  of  the  above 
description.  V  It  is  formed  of  three  dis^nc^  P^fif^'  ^°^  ^ 
a  very  thick  glass  tabe^  closed  at  its  lower  eikiiiemity  by 
flie  blow-pipe^  and  open  at  its  upper  ind^  about  two  deci- 
metres in  lengthy  and  eight  millimetres  in  breadth ;  it  has 
laterally^  ftve  centimetres  from  its  aperture^  a  very  small 
tube  also  of  glass^  which  is  soldered  to  it^  and  which  re- 
sembles that  which  we  should  adapt  to  a  retort  for  receiv- 
ing the  gases*  The  other  piece  is  a  copper  ferule  into 
which  we  insert  the  open  extremity  of  the  large  glass 
tube^  and  with  which  it  is  united  by  means  of  a  mastic 
which  melts  only  at  forty  degrees.  The  last  piece  is  a 
peculiar  kind  of  stopcock,  in  which  the  whole  merit  of 
the  apparatus  consists.  The  key  of  this  stopcock  has  no 
hole  through  it,  and  turns  in  every  direction  without  giv-. 
ing  vent  to  the  air :  there  is  simply  about  the  middle  of  it 
a  ciivity  capable  of  receiving  a  small  pea :  but  this  cavity 
is  such  that  being  in  its  upper  position,  it  corresponds  to 
a  small  vertical  funnel  which  penetrates  the  socket,  and 
of  which  it  forms  in  some  measure  the  extremity  of  the 
beak,  and  which  when  brought  back  to  its  lower  position 
communicates  with,  and  is  a  continuation  of,  the  body  of 
the  stppcock,  whi^h  is  hollow,  and  is  screwed  to  the  ferule« 
Thns,  when  we  put  small  fragments  of  any  matter  into 
the  funnel  and  turn  the  key,  the  cavity  is  3oon  filled,  and 
carries  the  matter  into  the  body  of  the  stopcock,  from 
which  it  falls  into  the  ferule,  and  from  thence  to  the  hot* 
tom  of  the  glass  tube, 

If  this  substance,  therefore,  be  a  mixture  of  hyper-oxyr 
genated  muriate  of  potash  and  of  vegetable  substance  in 
proper  proportipns,  and  if  the  lower  part  of  the  glass  tube 
be  sufficiently  warm,  it  will  briskly  take  fire :  the  vegeta- 
ble substance  will  then  be  instantaneously  destroyed  and 
trmafprmed  into  water  and  carbonic  acid,  which  will  be 

^  Qf  the  Natbiud  Institute.    Editor. 
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ftollecfrd  over  mercury  with  the  oxygen  gas  isstuag  by 
the  smnll  lateral  tube. 

In  onlor  tu  execute  this  operation  easily,  we  may  con. 
ccive  (hilt  it  is  necessary  that  the  matter  be  detached 
entirely  from  the  cavity  and  Tall  to  the  bottom  of  the 
tube.  For  this  puqiose  it  is  made  up  into  small  balls, 
as  will  be  mentioned  pi-esenlly:  we  may  also  conceive 
(hat  it  is  necessary  to  iiu|tiire  what  is  tlie  proper  quanti- 
ty of  hypcr-oxygenaled  muriate  for  burning  completely 
vcgelahk  substance.  We  must  even  take  the  precau- 
tion lo  employ  at  least  one  half  more  than  this  substance 
require!?,  in  order  that  the  combustion  may  be  com- 
plete. 

Bnt  of  all  (he  iii(]uirics  which  ought  to  precede  the 
operation,  the  most  important  is  the  analysis  of  the  by- 
per-oxygennted  muriate  employed;  fur  upon  this  all  the 
calculations  of  the  experiments  are  in  a  great  measure 
founded. 

AU  this  being  well  understood,  it  will  be  easy  to  ana- 
lyse a  vegetable  substance  with  the  by  per- oxygenated  mu- 
riate. The  substance  is  to  be  ground  on  a  porphyry  slab 
with  the  greatest  care,  as  also  the  hyper  oxygenated  muri- 
ate ;  quantities  of  both  are  to  be  weighed  in  very  accurate 
scales;  they  are  to  be  well  mixed,  moistened,  and  rolled 
into  cylinders;  these  are  to  be  divided  Into  small  balls, 
which  are  to  be  exposed  to  a  boiling  heat  in  order  to  rea- 
der them  as  dry  as  the  original  materials  were.  If  the 
substance  to  be  analysed  is  a  vegetable  acid,  it  is  to  be 
combined  with  lime  or  barytes  before  mixing  it  with  the 
hyper-oxygenated  muriate:  the  salt  which  results  is  to  be 
analysed,  and  an  account  is  to  be  taken  of  the  carbonic 
acid  which  remains  united  to  the  base  after  the  experi- 
ment: lastly,  if  tlie  substance  to  be  analysed  contains 
some  bodies  which  arc  foreign  to  its  nature,  tUey  are  also 
lo  be  taken  acmnnt  of. 
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Than  we  know  accurately  that  a  given  weight  of  tMi 
mixture  represents  a  known  weight  of  hyper-4>xygena* 
ied  muriate^  and  of  the  substance  which  we  wish  to  ana- 
fyse. 

Now  in  order  to  flni»h  the  operation,  nothing  more  i» 
requisite  than  to  make  the  bottom  of  the  tube  red  hot :  to 
drive  off  all  the  air  by  means  of  a  certain  number  of  balls^ 
which  we  do  not  weigh,  and  which  we  throw  in  <me  after 
another ;  then  to  decompose  in  the  same  manner  a  weight 
of  them  precisely  determined,  and  carefully  to  collect 
all  the  gases  in  flasks  full  of  mercury  and  ganged  before- 
hand. 

If  all  the  flasks  are  of  the  same  capacity,  they  will  be 
filled  with  gas  by  equal  weights  of  mixture ;  and  if  we 
examine  these  gases,  we  shall  find  them  perfectly  identi- 
cal, an  evident  proof  of  the  extreme  accuracy  of  Uiis  me*^ 
thod  of  analysis. 

The  tube  ought  to  be  kept  during  the  whole  operation 
at  the  highest  degree  of  heat  which  it  can  support  with- 
out melting,  in  order  that  the  gases  may  not  contain  any 
oxy-carburetted  hydrogen  gas.  In  all  cases  the  analysis 
ought  to  be  performed  over  mercury.  This  is  a  proof  to 
which  it  is  indispensable  to  subject  them :  for  tliis  purpose 
it  is  sufficient  to  mix  them  with  one  fourth  of  their  volame 
of  hydrogen,  and  to  pass  an  electric  spark  into  them. 
As  they  contain  a  great  excess  of  oxygen,  the  hydro- 
gen which  we  add,  and  of  which  an  account  must  be 
kept,  burns  as  well  as  the  whole  oxy-carbnretted  hydro- 
gen which  they  may  contain ;  and  we  thus  acquire  the 
certainty  that  they  are  no  longer  formed  of  any  thing  but 
carbonic  acid  and  oxygen,  which  must  be  separated  by 
potash* 

Boft  this  necessity  of  raising  the  temperature  obliges  a» 
on  fhe  other  hand  to  take  some  precautions  in  order  that 
the  stopcock  may  not  be  heated.  With  this  view  the  glass 
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tiilie  is  passed  tliron^h  a  brick  to  which  it  is  faslooedwith 
rlay,  am)  which  at  tjie  same  lime  gives  solidity  to  the  ap- 
paratus :  Itfisitlcs  t]m,  we  must  solder  to  the  body  of  the 
stopcock  a  small  hollow  cylinder  in  which  water  is  put,  or 
rather  ice. 

"We  have  thus  all  tbe  necessary  data  for  knowing  the 
pmportinn  of  the  principles  of  tbe  vegetable  substance : 
we  know  liow  much  uf  this  sub^ance  has  been  burnt, 
since  we  bave  tbe  weight  of  it  to  a  demi-milligramme:  we 
know  bow  much  oxygen  is  wanted  to  transform  it  into 
water  and  into  carbonic  acid,  since  tbe  quantity  of  it  is 
given  by  the  difference  which  exists  between  that  contain- 
«d  in  the  liyper-oxygeuated  muriate  and  that  contained  in 
the  gfuits:  lastly,  we  know  how  much  carbonic  acid  is 
formed,  and  we  calculate  how  much  water  ought  to  be 
formed. 

Ity  following  the  same  order  of  analysis,  we  also  suc- 
ceed in  detennining  the  proportion  of  the  constituent  prin- 
ciples of  all  the  animal  substances.  But  as  these  sub- 
stances contain  azote,  and  as  there  would  be  a  formation 
of  nitrous  acid  gas,  if  we  employed  an  excess  of  hyper- 
oxygenated  muriate  in  order  to  burn  them,  we  need  only 
employ  a  quantify  sufficient  for  reducing  them  completely 
into  carbonic  acid  gas,  oxy-carhuretted  hydrogen,  and 
azote,  of  which  we  perform  the  analysis  in  tbe  eudiometer 
with  mercury  by  the  common  methods,  and  from  which 
we  may  conclude  exactly  that  of  tbe  animal  substance  it- 
eelf. 

Tbe  mellind  in  which  we  proceed  to  the  analysis  of  ve- 
getable and  animal  substances  being  exactly  known,  we 
Clin  tell  what  quantity  of  it  we  decompose  without  any 
fear  of  weakening  the  confidence  wliieb  we  ought  to  have 
in  our  results.  This  quantity  rises  at  most  to  six  deci- 
grammes: besides,  if  there  was  tbe  smallest  doubt  as  to 
their  exactness,  we  could  get  rid  of  it  upon  recollecting 
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that  we  All  suoeessively  witbgas^  twoandflometiraes  thiee 
tasks  of  the  same  capacity ;  that  these  gases  are  identi- 
caly  and  always  proceed  from  one  and  the  same  weight  of 
materials. 

We  might  add,  that  the  exactness  of  any  analysis  con- 
sists rather  in  the  accuracy  of  the  instruments,  and  of 
the  methods  which  we  employ,  than  in  the  quantity  of 
matter  upon  which  we  operate.     The  anilysis  of  the  air 
is  more  exact  than  any  analysis  of  the  salts,  and  yet  it  is 
performed  upon  two  or  three  hundred  times  less  matter 
than  the  latter.    This  is  because  in  the  former,  where  we 
judge  of  weights  by  volumes  which  are  very  considera- 
ble, the  errors  which  we  may  commit  are  periiaps  one 
thousand  or  twelve  hundred  times  less  perceptible  than 
in  the  latter,  where  we  are  deprived  of  this  resource. 
Now  as  we  transform  into  gas  the  substances  which  we 
analyse,  we  bring  our  analyses  not  only  to  the  certainty 
of  the  common  mineral  analyses,  but  to  that  of  the  most 
precise  mineral  analyses :  more  particularly  as  we  collect 
at  least  a  litre  of  gas,  and  as  we  find  even  in  our  way  of 
proceeding  the  proof  of  an  extreme  exactitude  and  of  the 
most  trifling  errors.  .. 

We  have  already  methodically  analysed,  with  all  the 
precautions  just  mentioned,  sixteen  vegetable  substances ; 
viz.  the  oxalic,  tartarous,  mucous,  citric,  and  acetic  acids; 
turpentine  in  resin ;  copal,  wax^  olive  oil ;  sugar,  gum, 
starch,  sugar  of  milk,  oak  and  ash  wood,  and  the  crystal- 
lizable  principle  of  manna.  The  results  which  we  ob- 
tained seem  to  us  to  be  of  the  first  rate  importance,  for 
they  led  to  three  very  remarkable  laws  to  which  the  com- 
position of  vegetables  is  subjected,  and  which  may  be 
thus  expressed : 

First  Law. 
A  vegetable  substance  is  always  acid  when  the  oxy* 
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^n  is  lo  the  hydrogen  in  a  greater  proportion  than  in  wa- 
ter. 

Skcond  La.w. 
A  vegetable  substance  is  always  resinoua,  oily,  or  al- 
coholir,  &c.  when  the  oxygen  is  in  a  less  proportiou  to 
the  hydrogen  than  in  water. 

Third  Law. 

Jjastly,  a  vegetable  substance  is  neither  acid  nor  re- 
sinous, and  is  analogous  to  sugar,  gum,  starch,  sugar  of 
milk,  to  the  ligneous  fibre,  to  the  crystallizable  principle 
of  manna  when  the  oxygen  is  in  the  same  proportion  as  in 
water. 

Thus,  supposing  for  a  moment  that  hydrogen  and  oxy- 
gen were  in  the  state  of  water  in  vegetable  substances. 
which  we  are  far  from  thinking  is  the  case,  the  vegetable 
acids  would  be  formed  of  carbon,  water  and  oxygen  in 
various  proportions. 

The  resins,  the  fixed  and  volatile  oils,  alcohol  and 
ether,  nould  be  formed  of  carbon,  water  and  hydrogen. 
also  in  various  proportions. 

Lastly,  sugar,  gum,  starch,  sugar  of  milk,  the  ligneous 
fibre,  the  crystal  lizable  principle  of  manna,  would  only 
be  fonncd  of  carbon  and  water,  and  would  only  differ  in 
the  greater  or  less  quantities  which  they  contained. 

This  may  be  shown  by  citing  various  analyses  of  acid 
antl  resinous  substances,  and  of  substances  which  are  nei  - 
thcr  acid  nor  resinous. 

One  hundred  parts  of  oxalic  acid  contain: 

2S.566 


Carbon 
Oxygen  . 
Hrdrogcn 


"Jo 


Carbon 

Oxygen  ani  hydrogen 
in  the  proportions  ir 
which  they  exist  it 

Oxygen  in  excess 
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Otoe  hundred  parts  of  aeetic  acid  contaiii : 

'Carbon 50.334 


Carbon 50.324  i  u 


Oxygen  and  hydrogen 
in  the  proportions  in 


Oxygen 44.U7  hg  ,       t^uVrh  fhi^^iuf   « 

Hydrogen    ....      5.629  l|  4     which  they  exist  m 


100        I O 


water 46.911 

Oxygen  in  excess      ,      3.865 


100 

The  oxalic  acid  contains^  therefore,  more  than  half  its 
weight  of  oxygen  in  excess^  in  proportion  to  the  hydro- 
gen,  whereas  in  the  acetic  acid  this  excess  is  not  quite 
three  centiemes. 

These  two,  acids  occupy  the  extremes  of  the  series  of 
the  vegetable  acids :  of  all  the  acids  the  one  is  the  most, 
and  the  other  is  on  the  contrary  the  least  oxygenated :  this 
is  the  reason  why  it  requires  so  much  nitric  acid  to  con- 
vert sugar  and  gum,  &c.  into  oxalic  acid ;  and  this  is  the 
reason,  on  the  contrary,  that  so  many  vegetable  and  ani- 
mal substances  produce  so  easily  acetic  acid  in  a  great 
many  circumstances,  and  that  wine  in  particular  is  chang- 
ed into  vinegar  without  any  intermediate  acid  being  form- 
ed ;  a  phenomenon  which  had  not  been  hitherto  explain- 
ed, because  vinegar  has  been  regarded  as  the  most  highly 
oxygenated  of  all  the  acids. 
One  hundred  parts  of  common  resin  contain : 

Carbon , 75.944 

Hydrogen  and  oxygen  in  the  proportions  in  which  they  .> 

exist  in  water 15.156 

Hydrogen  in  excess *.    *     *  8.900 


100 

One  hundred  parts  of  olive  oil  contain  : 

Carbon 77.313 

Hydrogen  and  oxygen  in  the  proportions  in  which  they  exist 

in  water 10.713 

Hydrogen  in  excess 12  075 

100 
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One  hundred  paito  of  ^yatallized  sugar  conteiii : 

Carbon 40.194 


u 

4» 


Carbon 40.704 

Oxygen 52.101  (  ^ 

Hydro|>en    .... 


100 


Hydrogen  and  oxygen 

in  the  proportions  in 

7.105  ^2*^      which   they  are  id 

water  .     •     •    '•     * 
Oxygen  in  excess 
Hydrogen  in  excess'    • 


O 


59.806 
0. 
0. 


100 


One  hundred  parts  of  ash  wood  contain : 

^Carbon 

Carbon 51.192"^ 

Oxygen  .  .     .     42.951 

Hydrogen    ....      5.85T 


u 

■s 


100 


.....     51.192 
Hydrogen  and  oxygen 
in  the  proportions  in 
g  -^     which   they  are   in 

water       ....     48.808 
Oxygen  in  excess     .      0. 
(^Hydrogen  in  excess  .      0. 

100 
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These  results  prove  a  very  important  fact:  viz.  that 
water  per  se  or  its  principles  are  seized  upon  by  the  vege- 
table in  the  act  of  vegetation ;  for^  all  the  vegetables  be- 
ing almost  entirely  formed  of  ligneous  fibres  and  muci- 
lage^ which  contain  oxygen  and  hydrogen  in  the  savie 
proportions  as  water^  it  is  evident  that  w  hen  carried  into 
the  substance  of  the  vegetable  it  is  then  combined  with 
carbon  in  order  to  form  them. 

If>  therefore^  it  were  in  our  power  to  unite  these  two 
bodies  in  every  given  proportion/and  to  bring  their  mole- 
cules together  in  a  proper  manner^  we  should- certainly 
make  all  the  vegetables  which  hold  the  middle  rank  be- 
tween the  acids  and  the  resins^  such  as  sugar^  starchy  the 
ligneous  fibres,  &c. 

Among  the  animal  substances  we  have  only  as  yet 
analysed  flbrine,  albumen,  gelatine,  and  the  caaeoos  wA- 
stance. 

It  results  from  our  analyses,  that  in  these  fonr  s«b- 
etances,  and  probably  in  all  analogous  animal  substaacM^ 

Vol.  it.  n 
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(he  hydrogen  is  in  a  greater  proportion  to  the  oxygen  than 
in  water ;  that  the  greater  the  excess  of  hydrogen,  the 
greater  is  the  quantity  of  azote  which  they  contain  also ; 
that  these  two  quantities  are  almost  both  in  the  same  pro* 
portion  as  in  ammonia^  and  that  it  is  probable  that  this 
proportion,  which  we  nearly  approach,  does  actually 
exist :  the  more,  probably,  because  we  always  find  a  little 
too  much  hydrogen,  and  as  all  the  errors  which  we  can 
make  tend  to  increase  the  quantity  of  it.  We  shall  judge 
of  this  by  the  two  following  analyses. 

One  hundred  parts  of  fibrine  contain : 

Carbon .        .         •        .  51.675 

Hydrogen  and  oxygen  in  the  proportion  in  which  they  exist 

in  water ,  26.607 

Hydrogen  in  excess .  5.387 

Azote 16.331 

100 

One  hundred  parts  of  caseous  matter  contain : 

Carbon  .  •        .57.190 

Hydrogen  and  oxygen  in  the  proportion  in  which  they  exist 

in  water 18.778 

Hydrogen  in  excess   .                                       .     ^  .  5.680 

Azote 18.352 


100 

Admitting  this  report  to  be  correct,  tliese  substances 
would  correspond^  with  respect  to  the  rank  which  they 
ought  to  hold  among  the  animal  substances,  to  the  rank 
occupied  by  sugar,  gum,  ligneous  fibre,  &c.  among  the 
vegetable  substances :  for  in  the  same  way  as  hydrogen 
and  oxygen,  the  gaseous  principles  of  the  former,  may 
be  reciprpcally  saturated  and  form  water ;  in  the  same 
way  hydrogen,  oxygen  and  azote,  the  gaseous  principles 
of  the  latter,  may  be  also  reciprocally  saturated  and  fom 
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water  and  ammonia:  so  that  the  rnrhon,  which  is  the 
only  fixed  principle  which  nil  of  them  contain,  does  not 
possess  any  propei-ty  relative  lu  that  saturation.  If  wc 
are  guided  by  analogy,  we  might  compare  under  tliia  i>oint 
of  view  the  animal  acids  with  the  vegetahle  acids,  and 
the  animal  fats  {if  there  are  any  which  contain  azote) 
with  the  resins  and  vegetnhle  oils:  consequently  the  hy- 
drogen cuuld  not  be  in  a  suiUcieut  qnanlily  in  the  uric 
acid,  for  satuating  the  oxygen  and  azoic  which  this  acid 
coutains,  or  to  form  \A.ter  and  ammonia  hy  conihining 
with  these  two  bodies,  and  the  contrary  would  lake  place 
iu  the  animal  fats.  A  numerous  train  of  cunsetiuences 
may  certainly  be  drawn  from  all  the  precediug  results; 
hut  wc  !ihHll  defer  the  further  consideration  of  the  subject 
till  a  future  occasion. 


Onpresereins;  Fresh  Water  Biceet  duriitg  lovg  Voyages. 
By  Samuel  Benth.\h,  Kaquire* 

The  Society  for  the  Encouragement  of  Arts,  &c.  hav- 
ing thought  proper  to  offer  a  premium  in  order  to  ascer- 
tain, for  the  use  of  the  public,  the  best  mode  of  preserving 
fresh  water  sweet  at  sea,  1  request  you  to  lay  hefore  the 
Hociety  an  account  of  the  method  which  1  have  employed 
for  this  purpose  on  board  two  ships,  and  which  has  been 
attended  with  all  the  success  that  can  be  reasonably  ex- 
pected. 

The  mode  in  which  I  conceived  fresh  water  might  be 
preserved  sweet,  was  merely  by  keeping  it  in  vessels  of 

•  Tillochjvol.  12.  p. 12.  From  IheTruianclionB  of  ihe  Society  of  ArU.&c- 
Adelplii.I»"do".r"*''  1801— Tlw  Society  awarded  llicir  guld  medilto  Mr.Denl- 
luuiifiir  this  coram  unkntion. 
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which  the  interior  lining  at  Icai^t  should  be  of  «de1i  a  snb-' 
stance  as  should  not  be  acted  upon  by  the  water,  so  as  to 
become  a  cauSe  of  contamination.  Accordingly,  on  board 
the  two  ships  here  allnded  to,  the  greater  part  of  the  w«- 
ler  was  kept,  not  in  casks,  but  in  cases  or  tanks^  which, 
though  they  were  made  of  wood,  on  account  of  strength, 
were  lined  with  metallic  plates,  of  the  kind  manufactured 
by  Mr.  Charles  Wyatt,  of  Bridge  street,  under  the  de- 
nomination of  tinned  copper  sheets ;  and  the  jnnctures  of 
the  plates  or  sheets  were  soldereu  together,  so  that  the 
tightness  of  the  cases  depended  entirely  on  the  lining,  the 
water  having  no  where  access  to  the  wood.  The  shape 
of  these  cases  was  adapted  to  that  of  the  hold  of  the  ship, 
some  of  them  being  made  to  fit  close  under  the  platform, 
by  which  means  the  quantity  of  water  stowed  was  cons^^ 
derably  greater  than  could  have  been  stowed,  in  the  same 
space,  by  means  of  casks ;  and  thereby  the  stowage  room 
on  board  ship  was  veiy  much  increased. 

The  quantity  of  water  kept  in  this  manner  on  board 
each  ship  was  about  forty  tuns,  divided  into  sixteen  tanks; 
and  there  was  likewise  on  board  each  of  the  ships  about 
thirty  tons  stowed  in  casks  as  usual. 

As  the  stowing  the  water  in  tanks  was  considered  as 
an  experiment,  the  water  in  the  casks  was  used  in  prefer- 
ence; that  in  the  tanks  being  reserved  for  occasions  of  ne- 
cessity, excepting  that  a  small  quantity  of  it  was  used 
occasionally  for  the  purpose  of  ascertaining  its  purity,  or 
when  the  water  in  the  casks  was  deemed,  when  compared 
with  that  in  tlie  tanks,  too  bad  for  use. 

The  water  in  thirteen  of  the  tanks  on  board  one  ship, 
and  in  all  the  tanks  on  board  of  the  other,  was  always  as 
sweet  as  when  first  taken  from  the  source ;  but  in  the 
other  three  of  the  tanks  on  board  one  ship,  the  water  was 
found  to  be  more  or  less  tainted  as  in  the  casks.  This 
diflFerence,  however,  is  easily  accounted  for,  by  sup^posing 
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that  the  wa(f.r  of  these  tanks  was  contaminated  before  it 
was  put  ioto  them ;  For  in  fact  tlie  whole  of  the  water  was 
brought  on  hoard  in  casks  for  the  purpose  of  filling  the 
tanks,  and  no  particular  care  was  taken  to  taate  the  water 
at  the  time  of  taking  it  on  board. 

After  the  Aroter,  kept  in  this  manner,  had  remained  nu 
board  a  length  of  time  which  was  deemed  sufficient  for 
experiment,  it  was  used  out,  and  the  tanks  were  replen- 
ished as  occasion  required :  but  in  some  of  the  tanks,  on 
Iward  one  ship  at  least,  the  original  water  had  remained 
three  years  and  a  Iinlf,  as  appears  by  the  Mrtificatea  here- 
with  inelosed.  About  twenty-five  gallons  of  the  water, 
which  had  remained  this  length  of  time  in  the  ship,  are 
sent  to  the  Society,  in  two  vessels  made  of  the  same  sort 
of  tinned  copper  wUh  which  the  tanks  were  lined.  I 
am,  &e. 

Samuel  Bentham. 
Mr.  Taylor. 

A  certificate  from  captain  M'ilHnm  Botton,  command- 
cr  of  the  said  vessel,  dated  Sheemess,  S8th  of  June  1800. 
accompanied  this  letter,  stating,  that  the  water  delivered 
to  the  Hociety  was  taken  from  a  lank  holding  about  seven 
hundred  gallons,  and  which  his  predecessor,  captain 
Portlotk,  had  informed  him  had  been  poured  info  tliib 
tank  in  December  1796,  except  about  thirty  gallons  add- 
ed in  1798,  and  had  remained  good  during  the  whole 
time. 

The  signatures  to  the  above  accounts  were  certified  on 
the  28tb  of  June  1800,  by  the  reverend  C.  Thee,  minis- 
ter of  Shceroess. 

In  a  letter  dated  January  S7,  general  Bentliam  also 
states,  that  the  water  which  had  been  preserved  sweet  on 
board  Ids  majesty's  sloops  Aitow  and  Dart,  and  of  which 
lie  had  sent  specimens  to  the  Society,  was  taken  from  the 
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well  at  the  king's  brewhouse  at  Weevil^i  from  whiuice 
ships  of  war  lying  at  or  near  Portsmouth  are  usually 
supplied  with  water  for  their  sea  store^  as  well  as  for 
present  use. 

NO.  14. 

Recipe  for  an  elastic  and  permanent  Varnish  for  UaU 
or  Hdmets  (jf  Felty  Gaitere^  or  other  Parts  of  Drees 
in  Leathery  as  Boots  and  Shoes^  and  which  may  he  also 
employed  with  Success  in  varnishing  Cloth  and  Idnen.^ 

First  Operation. — ^It  is  necessary^  in  the  first  place^ 
to  free  the  hats^  or  other  articles  of  felt,  from  all  the  gum 
which  they  may  contain.  This  may  be  easily  effected  by 
washing  them  in  Warm  water,  and  afterwards  pressing 
them.  Before  they  are  perfectly  dry,  they  must  be  placed 
on  moulds  in  order  that  they  may  be  preserved  in  their 
proper  shape,  and  be  without  wrinkles, — a  very  essential 
requisite.  New  leather,  as  well  as  old,  must  be  scraped 
in  order  to  clear  its  superficies  from  the  wax  or  grease 
with  which  it  is  impregnated.  Colophony,  or  resin  in 
powder,  laid  upon  a  coarse  brush,  also  removes  the  grease 
perfectly  well. 

Second  Operation. — AJl  felt  hats  have  a  kind  of  dovm 
or  nap,  of  which  they  must  be  cleared,  when  dry,  by 
means  of  pumice  stone ;  and  every  part  of  the  hat  where 
the  varnish  b  to  be  applied  must  be  smoothed  in  this 
manner.  Leather  must  be  smoothed  in  the  same  manner 
also  to  remove  all  inequalities,  and  even  the  marks  of  the 
scraper. 

The  same  method  must  be  pursued  with  cloths  or 

linens. 

*  Tillochy  vol.  26,  p.  1.  FtamKbliothique  Physico-Economiqiie,  May  1806. 
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Third  Operation. — The  down  being  removed  in  the 
manner  above  described,  a  coat  of  the  black  varnish,  to 
be  afterivards  mentioned,  nuist  be  laid  on  the  articles  to 
be  varnished.  They  must  be  allowed  to  dry  well  upon 
tbeir  moulds,  that  they  may  not  assume  any  wrinkles, 
which  prevent  the  proper  distribution  of  the  varnish. 

Fourth  Operation. — This  first  coat  of  varnish  being 
perfectly  dry,  the  pumice  stone  must  be  again  resorted  to, 
in  order  lo  remove  any  small  inequalities  which  may  re- 
mun. 

W^k  t)perution. — When  the  air  is  dry  and  warm,  a 
Meond  coat  of  the  black  varnish  must  he  applied,  and 
also  polished  with  the  pumice  stone. 

Sixth  Operation. — The  finishing  hand  must  now  be 
put  to  the  article  by  laying  on  the  vamieh  to  be  after- 
wards described,  taking  care  to  employ  for  this  purpose 
a  small  and  compact  pencil,  in  order  to  spread  the  varnish 
uniformly  and  equally. 

When  the  fii-st  coat  of  varnish  is  well  dried,  it  must  be 
•iprinkled  with  pumice  stone  reduced  to  fine  powder,  and 
then  nibbed  all  over  with  a  wet  sponge,  or  a  piece  of  fine 
linen  rag  also  wetted,  in  order  to  render  the  vaniish  per- 
fectly  smooth:  or  in  place  of  pumice  »tone,  with  tripoli 
soaked  in  oil  and  rubbed  with  the  palm  of  the  hand.  As 
to  the  second  and  last  coat  of  varnish,  it  must  be  polished 
wh*n  well  dried,  liy  sprinkling  it  wi(h  starch  and  rubbing 
it  with  a  piece  of  old  linen  rag,  which  will  give  it  a  very 
fine  histre. 

lu  the  event  of  the  varnish  being  tarnished,  or  losing 
its  lustre  by  long  usage,  in  order  to  restore  i(,  place  the 
articles  of  felt  or  leather  in  boiling  water  for  a  minute, 
llien  let  them  dry  thoroughly,  sprinkle  them  with  starch, 
and  rub  them  with  a  piece  of  diy  linen,  and  they  will 
resume  their  former  lustre. 


ff*     Recipe  for  an  daftie  and  ffTmanemt  Vanish, 
Preparation  of  Limeed  Oil,  nnder  the  DenominatioM  iff 


Oil  of  Mar  mite. 


Take  Lingecil  oil 
Umber 
Red  lead 
White  leail 


15  pounds. 
4  ouiices. 

1  poimd  8  ouDCi 

2  pounds  4- ouoci 


I 


Put  the  whole  in  a  pot  placed  upou  a  coal  tu-e ;  boil  il  for 
thirty-six  or  forty  minutes;  stir  it  fi-oin  time  to  lime  with 
a  wooden  spatula ;  aud  care  must  be  taken  that  it  is  nei- 
ther too  little  boiled,  nor  viscous  from  being  too  much. 

Upon  taking  the  pot  oflF  the  fiie,  throw  in  a  piece  of 
bread,  both  crust  and  crumb,  of  the  size  of  a  small  loaf- 
Cover  it.  and  let  it  cool  for  twenty-four  hours.  The  oil 
thus  prepared  is  made  use  of  for  various  purposes.       ^^_ 

Compotition  of  the  Slack  Tarnigh,  ^^^| 

1.  Take  of  black  umber  two  pounds  tliirteen  ounces; 
cut  it  into  small  pieces,  and  place  them  in  a  frying  pan 
upon  a  very  brisk  fire,  and  roast  it  like  coffee  for  aboal 
three  quarters  of  an  hour;  bruise  it  afterwards  upon  a 
marble  slab,  by  mixing  it  in  the  manner  of  painters,  with 
a  little  bulled  linseed  nil,  and  keep  it  in  a  stone  pot. 

S.  Take  three  pounds  of  verdigrise ;  reduce  it  to  an  im- 
palpable  powder ;  mix  it  with  the  boiled  linseed  oil ;  then 
put  it  into  the  stone  pot  which  contains  the  umber. 

3.  Take  of  lamp-black  one  pound,  mix  it  also  with  boil- 
ed linseed  oil,  and  after  putting  it  also  into  the  stone  pot, 
blend  the  whole  well  together. 

This  is  the  mixture  made  use  of  to  varnish  articles  of 
felt,  cloth,  or  leather,  observing  tliat  when  leather  is  to 
he  varnished  it  is  essential  to  give  it  previously  two  or 
three,  and  sometimes  even  six  coats  of  linseed  oil ;  it  must 
be  well  dried  each  time,  in  order  to  extract  the  grease 
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from  the  leather,  wax,  or  tisli  oi!,  ju  order  tliat  the  var- 
nish  may  incorporate  with  the  leather  more  easily.  This 
precaution  must  be  made  use  of  with  soft  Iiools,  when 
]tlacc(I  upon  moulds  or  hoot-trees ;  and,  without  even  tak- 
ing them  off,  as  many  coats  of  varnish  may  be  laid  on  as 
necessary. 

^^^V  Method  of  preparing  the  Varniak. 

Take  of  Pruwiati  blue  IS  ounces. 

Indigo  .         .         IS 

Bruise  these  two  Hcpiirutdy  upon  a  marble  slab;  mix 
tlieto  up  with  a  Hlllc  oil,  and  put  them  in  a  pot  by  thenr- 
8elve«. 
^^^Afterwards  lake  of  gum  copal  8  ounces. 

^^Bfi  Prepared  nut  oil  S 

^^^B  Bpirit  of  turpentine  14 

^^Wfthc  gum-copal,  bniiscd  in  a  matrasa  with  a  laF^ 
neck,  upon  a  strong  tire,  hut  not  flaming,  taking  care  to 
'  stir  it  often,  and  to  keep  it  uneovered.  We  know  that 
the  gnm  is  totally  dissolved  when  the  smoke  has  entirely 
abated  in  the  matrass ;  pour  into  it,  by  little  and  little,  pre- 
pared nut  oil,  stimng  it  in  order  to  incorporate  the  whole 
completely.  Afterwards,  and  in  the  same  manner,  the 
spirit  of  turpentine  is  poured  in,  and  the  mixture  is  then 
taken  from  the  fire,  filtered,  and  cooled;  it  ig  then  made 
use  of  to  grind  with  the  Frustiian  blue  and  indigo  in  small 
quantities  at  a  lime,  and  the  whole  is  well  mixed  together. 
This  mixture  forms  the  fine  vittliish  for  the  purposes 
indicated. 


I 

I 
I 
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fift  Method  qf  making 

jccount  of  a  Method  of  making  Soltp  of  Wool^  with  Oh- 
nervations  respecting  its  we  in  various  arts.  ByM. 
ChaptalJ* 

I  HAVE  already  sliown  the  manner  of  makings  at  all 
times^  in  every  place^  and  at  a  dmall  expense^  a  sapona- 
ceous liquor  wliich  may  be  conveniently  used,  insteiid  of 
soap,  for  domestic  purposes.  (See  the  Report  of  Messrs. 
Pelletier,  d' Arcet,  and  Le  Lievre^  on  the  art  of  making 
•oap.f)    I  shall  now  present  to  the  public  a  supplement 

•  Bep»tory\  y%\^  7,  p.  346.    From  the  Jrmales  de  Chimie. 

f  As  that  part  of  the  report  referred  to  by  M.  Chaptal  appears  to  be  of  general 
utility,  we  shall  here  give  a  translation  of  it 

A  Tery  good  way  of  using  soap  is»  to  emploMp"  it  in  a  liquid  state;  that  is,  dis- 
solved in  water.  In  consecjuence  of  whichy  M.  Chaptal  proposes  that  sapona- 
ceous liquors  should  be  prepared,  which  may  be  used  histead  of  solutions  of 
woap  I  and,  in  order  to  be  able  to  procure  such  liquors,  at  all  tiroes,  in  all  places^ 
and  at  a  small  expense,  he  advises  one  or  the  other  of  the  following  methods  to 
be  practised.  We  shall  describe  them  .exactly  as  M.  Ch^tal  communicated 
than  to  us»  with  obscrvationa  thereon,  made  by  himself! 

V 

Firit  Mrthod. 

Take  the  ashes  produced  from  the  combustion  of  wood  which  has  not  been 
foated,  and  make  a  ley  of  them,  according  to  the  usual  manner;  mixing  with 
Ike  ashes  a  handful  or  two  of  quick-lime^  well  pounded,  or  recently  slaked.  Let 
tfit  ley  stand  till  it  is  grown  clear,  by  the  settling  or  swimming  of  the  foreign  sub- 
stances contained  therein :  then  pour  it  mto  another  vessel,  and  keep  it  for  use. 
Wbeu  It  is  proposed  to  make  use  of  tkis  ley,  take  any  quantity  of  oil,  and  pour 
upon  it  thirty  or  forty  times  as  much  of  the  ley.  Immediatdy  a  liquor  as  white 
as  milk  will  be  formed,  which^  by  being  well  shaken,  or  stirred,  lathers  and 
froths  likt  a  good  solution  of  soap.  This  liquor  is  to  be  poured  into^  washing- 
tab»  or  oUier  Teasel,  and  to  be  diluted  with  a  greater  or  less  quantity  of  water ; 
after  which,  the  linen,  meant  to  be  washed,  is  to  be  steeped  therein,  to  be  rubbed, 
and  wrung,  in  the  usual  way. 

Obtefvationt. 

t*  It  is  better  that  the  ley  should  not  be  made  until  the  time  when  it  is  to  be 
used :  if  it  is  lefl  to  stand  in  open  vessels,  its  power  is  weakened,  and  its  naturt 
is  changed. 

3.  Fresh  wood  ashes  are  preferable  to  old  ones,  particularly  if  the  latter  have 
been  exposed  to  the  air;  ih  thit  case,  they  hare  no  longer  their  usual  power, 


V 


to  my  formeff  wovk,  instructing  them  how  to  ffgyaref  m 
a  snbfititute  for  soft  soap^  (which  is  at  present  made 

and  we  must,  in  order  to  make  them  serfeourpiuxKMie,  mix  with  them  a  greater 
proportion  of  quick-lime. 

3.  Those  ashes  also  are  preferable  which  are  produced  from  hard  wood :  those 
which  are  left  after  the  homing  of  floated  wood  cawxyt  be  made  uae  of  with 
equal  success. 

4.  Fat  oils,  of  a  thick  consistence,  are  most  proper  fi>r  the  purpose  here  spo- 
ken of:  fine  thin  oils  are  by  no  means  fit  for  it 

5.  IfstinkMigoilbemadeuaeo^itisapttogiTeabadsroelltotheliiienitfaii 
may  be  removed  by  passing  the  linen  carefully  through  a  strong  pure  ley  i  bat, 
in  general,  this  smell  goes  off  as  the  linen  becomes  dry. 

6.  When  the  mixture  of  oil  with  the  ley  is  of  a  yellow  colour,  it  must  be  di- 
luted #ith  water. 

7.  When  the  oil  rises  in  the  ley,  and  swims  upon  the  surfiice  of  it,  in  the  fom 
of  small  drops,  it  shows  that  the  oil  is  not  fit*  for  the  purpose,  not  bmg  thick 
enough ;  or  else,  that  the  ley  is  too  strong,  or  not  sufiiciently  caustic. 

&  To  prevent  the  quick-lime  fi»m  losing  its  power,  and  that  we  may  always 
have  some  to  use  when  we  want  it,  it  may  be  broken  into  small  pieces,  and  kept 
in  bottles  well  dried,  and  well  corked. 

Second  Method, 

Floated  wood,  which  b  made  use  of  inmanyparts  of  Frsace,  produces  ashet 
which  contain  very  fittle  alkaUne  salt,  and  which  are  consequently  very  im- 
proper for  making  leys ;  in  that  case,  barilla,  or  potash,  may  be  used  instead  df 
them. 

Take  barilla,  and  break  it  into  pieces  about  the  size  of  a  walnnt}  pot  these 
into  a  vessel  of  any  kind,  and  pour  upon  them  twenty  times  their  weight  of  wa- 
ter :  the  water  is  to  be  left  upon  the  barilla  till  it  appears,  by  putting  a  little 
upon  the  tongue,  to  be  slightly  salt. 

Some  oil  is  then  to  be  put  into  an  eofthen  vessel,  and  forty  times  as  much  of 
the  barilla  ley  is  to  be  poured  upon  it :  tiie  mixture,  which  soon  becomes  mill^, 
is  to  be  well  diaken,  or  stirred;  and,  after  being  diluted  with  more  or  less  cleaii 
water,  according  to  its  strength,  and  the  purpose  for  which  it  is  intended,  is  to 
be  made  use  of  like  a  solution  of  soi4>  in  water. 

Instead  of  barilla,  potash  may  be  employed,  but  it  requires  a  small  cpiantity  ef 
pounded  quick-lime  to  be  mixed  with  it 

{Mnervations, 

1.  Alicant  or  Carthagena  barilU  may  be  used  without  any  mixture  of  limci 
but  the  bad  barilla  of  our  country  requires  to  have  mixed  with  it  a  greater  or 
leas  prc^rtion  of  lime,  according  to  its  degree  of  strength  and  purity. 

3.  When  barilla,  of  whatever  kind  it  be,  is  in  a  state  of  effloreiKence,  it  ctnnet 
be  employed  without  a  mixture  of  lime. 
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it  m  fldlh^  almott  every  land  iA  wooUen  stuiE^)  a  kind  of 
Map  which  costs  little^  and  which  may  be  easily  made  in 
every  woollen  manufactory. 

In  all  manulSiictories  of  cloth,  blankets,  and  other 
woollen  goods,  it  is  the  custom  to  full  the  stuff,  as  soon 
as  it  comes  from  the  loom.  The  intention  of  this  <qpera. 
iion  is,  not  only  to  scour  the  cloth,  &c.  but  also  to  render 
St  more  compact;  and,  in  performing  it,  about  thirty  pounds 
of  soft  soap  are  used  to  eighty,  pounds  of  woollen  stuff. 
In  the  south  of  France,  before  the  revolution,  soft  soap 
cost  twenty  livres  the  hundred  weights  A  great  part  of 
our  oil,  and  also  of  that  of  Italy,  is  consumed  in  making 
it;  so  also  are  the  wood  ashes  of  the  fires  used  for  domes- 
tic purposes,  in  those  countries  where  it  is  made. 

From  what  has  been  said,  it  is  obvious  how  advanta- 
geous it  would  be  to  the  manufacturer,  and  to  commerce 
in  general,  to  be  able  to  supply  conveniently  the  place  of 
soft  soap,  by  an  article,  the  preparation  of  which  is  nei- 
ther dUBcult  nor  expensive.  Besides  the  saving  which 
would  take  place  in  the  manufacturing  of  woollen  goods, 
great  advantage  would  ai*ise  from  the  ashes  of  our  wood 
fires  being  left,  either  for  domestic  uses,  or  for  salt  works, 
or  for  manufactories  of  green  glass ;  and,  at  the  same 
time,  the  oil  now  used  in  making  soap  would  remain,  to 
be  wholly  employed  in  purposes  wherein  it  is  impossible 
to  find  a  substitute  for  it. . 

3.  If  the  barilla  ley  is  too  strong,  tlie  oil  is  apt  to  swim  on  its  surface ;  it  mi^ 
tfKn  be  diluted  with  a  proper  quantity  of  water. 

4.  Fat  oil  is  most  fit  for  this  purpose :  Qne  light  oils  should  not  be  use^. 

5.  When  the  saponaceous  liquor  is  greasy,  and  the  linens  washed  in  it  are  to 
fikewise,  they  must  be  passed  through  a  pui*e  barilla-ley,  to  have  their  greasi- 
ness  removed ;  which  ley  should  first  be  wanned  a  little,  to  encrease  its  efl^ecU 

6.  When  the  water  which  was  poured  upon  the  barilla  is  all  used,  fresh  wa- 
ter may  be  poured  upon  the  remaining  barilla.  Tliis  water  will  acquire  a  saline 
taste,  like  the  first :  thus,  the  same  ^grilla  may  sene  for  several  successive  ope- 
ratioiif. 


^H  Soap  of  Wool.  6» 

^^Bmll  times,  botb  the  maiiutacturer  and  tlie  govpmmpot 
have  sought  Iiow  to  get  rid  of  the  ahove  mentioned  iacon- 
veniences.  Fullers  earth.  [>ure  alkalici;,  and  other  thin^ 
have  hy  turns  hcen  made  use  of.  The  first  perforins  the 
njieratinus  of  bleaching  and  fulling  very  imperfectly  :  the 
second  dissolve  the  cloth;  and  the  manufactureTs  of  Lo- 
deve  still  recollect,  with  terror,  a  f[uack  scut  there  by  the 
guvernmcnt,  some  years  agn,  who  proposed  to  make  use 
of  mineral  alkali  or  barilla,  instead  of  soap. 

To  the  inconveniences  already  mentioned  we  may  add, 
that  inatead  of  rendering  the  cloth  sufBciently  soft  and 
pliable,  the  substitutes  just  spoken  of  leave  it  in  a  degree 
of  harshness,  which  nothing  but  soap  completely  removes. 
It  is  uecessai'y,  therefore,  that  any  substance  proposed 
to  be  used,  instead  of  soft  soap,  should  possess  the  power 
of  scouring,  of  fulling,  and  of  softening,  the  cloth.  The 
composition  which  I  am  now  about  to  describe  unites  all 
these  advantages :  experiments  have,  by  my  desire,  beeo 
made  witli  it,  at  Lodevc,  by  M.  Michael  Fahriguette;  a 
person  as  well  versed  in  philosophical  pursuits  as  in  ma- 
nufacturing of  cloth. 

The  whole  process  consists  in  making  a  caustic  alka- 
line ley  or  lixivium,  with  wood  ashes  or  potash:  in  cans 
ing  the  ley  to  boll ;  and  then  dissolving  therein  as  great  a 
quantity  of  old  woollen  rags,  or  shreds  of  cloth,  ai*  the  lev 
will  dissolve.  By  this  means  a  kind  of  soft  soap  is  pro- 
duced, of  a  greyish-green  colonr,  the  ingredients  of  whicli 
are  well  combined  with  each  other,  and  which  is  very  so- 
luble in  water.  It  has  an  animal  smell ;  which,  however^ 
the  cloths  gel  rid  of,  by  being  washed,  and  exposed  to 
the  air. 

The  various  experiments  I  have  made  on  this  siihjcei 
IIa^c  b«en  attended  with  the  following  results. 

I.  \s  Boon  as  the  wool  is  thi-own  into  the  boiling  lev, 
its  fibres  adhere  to  each  other,  and  a  very  slight  ric. 
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gree  of  agitatioii  is  sufficient  to  rendor  its  solution  com- 
plete. 

S.  In  proportion  as  fresh  wool  is  added^  the  ley  g^- 
dually  acquu'es  colour  and  consistence. 

8.  The  soap  has  more  or  less  colour^  in  propwtion  to 
the  cleanness  and  whiteness  of  the  wool  made  use  of. 

4.  Hidr  of  a  coarser  kind^  which  happens  to  be  mixed 
with  the  old  wool^  is  dissolved  with  more  difficulty. 

0.  The  quantity  of  wool  which  the  ley  is  capable  of 
dissolving  depends  upon  its  strength,  its  causticity,  and 
its  degree  of  heat  Two  pounds,  three  ounces  and  Watt 
quarters,  of  caustic  alkaline  ley,  at  twelve  degrees  of 
concentration,,  and  at  the  boiling  heat,  dissolved  ten  ounces 
and  a  half  of  wool.  The  soap,  when  cold,  wei^ied  one 
pound  four  ounces. 

A  similar  quantity  of  alkaline  ley,  of  the  same  degree 
of  causticity  and  heat,  in  which  I  dissolved  four  ounces 
of  wool,  did  not  thereby  acquire  sufficient  consistence  to 
.  be  capable  of  being  used  for  the  various  purposes  Usi 
which  this  soap  is  intended. 

Another  similar  quantity  of  ley,  of  four  degrees  of  con- 
x^entration,  could  not  dissolve  more  than  two  ounces  and 
seven  drams  of  wool.  The  soap  was  of  a  good  consist- 
ence, and,  when  cold,  weighed  fourteen  ounces. 

6.  In  proportion  as  the  wool  is  dissolved  in  the  ley, 
the  solvent  power  of  the  alkali  grows  weak,  and  at  last  it 
will  dissolve  no  more.  When  we  observe  that  the  wool, 
upon  being  stirred  in  the  liquor,  is  no  longer  dissolved,  it 
is  then  time  to  stop  the  process. 

I  shall  now  point  out  what  means  are  to  be  employed, 
in  every  woollen  manufactory,  to  prepare  the  soap  which 
will  be  wanted  in  it. 


On  ih^  Choice  and  Preparation  of  the  Materials^ 

The  materiffJs  requisite  to  form  this  soap  are  only  two; 
alkaline  substances^  and  wool. 

The  alkaline  substances  may  be  procured  from  the 
ashes  of  any  ftres  where  wood  is  burnt;  and  the  ley  is  to 
be  made  according  to  the  common  well  known  process. 
Quicklime  is  to  be  slaked  with  a  small  quantity  of  water^ 
and  the  paste  formed  thereby  is  to  be  mixed  with  the 
ashes^  (they  being  first  passed  through  a  sieve,)  in  the 
ptoportion  of  one  tenth  part  of  quicklime,  by  weight,  to 
the  quantity  of  ashes  made  use  of.  The  mixture  should 
be  put  into  a  stone  vessel ;  (as  wooden  vessels  not  only 
colour  the  ley,  but  are  themselves  much  injured  by  it ;) 
and  water  is  then  to  be  poured  upon  it,  in  such  quantity 
as  to  cover  it,  and  rise  some  inches  above  it.  These  are 
to  be  left  together  for  a  certain  time,  and  then  the  ley  is 
to  be  drawn  off,  by  an  aperture,  made  for  that  purpose,  at 
the  bottom  of  the  vessel.  It  is  best  not  to  draw  off  the 
ley,  till  the  moment  when  it  is  to  be  used :  its  strength 
should  be  from  four  to  fifteen  degrees ;  but  the  degree  of 
concentration  is  a  matter  of  very  little  consequence,  since 
all  the  difference  that  results  from  making  use  of  a  weak 
ley  or  a  strong  one,  is,  that  a  greater  or  less  quantity  of 
wool  will  be  dissolved. 

The  potash  of  commerce  may  also  be  made  use  of;  it 
is  to  be  employed  in  the  same  manner  as  the  wood  ashes, 
hot  with  one  third  of  its  weight  of  quicklime. 

With  respect  to  the  choice  of  the  wool,  every  one 
knows,  that  in  the  making  of  woollen  cloths,  blankets, 
and  a]l  other  kinds  of  woollen  goods,  a  series  of  opera- 
tions are  performed,  from  the  first  washing  of  the  wool 
to  the  finishing  of  the  cloth,  ftc.  in  each  of  which  there 
occurs  a  loss,  more  or  less  considerable,  of  a  portion  of 
the  ori^nal  material.    The  water  in  which  the  wool  4^ 
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wasbed.  the  fioor  on  wliicli  it  is  spread,  aud  llie  ware- 
hnuse  in  which  it  is  deposited,  exhihit  snfficicut  proofs  ul' 
this;  HO  also  do  the  o]>erations  of  beating,  cai'ding,  spiii. 
niag,  and  weaving  the  voul,  ami  those  of  shearing,  comh- 
ing,  and  fulliwg  tlie  cloth.  It  is  indeed  true  that  the 
scattered  wool,  [)roduced  fi-om  tliese  various  processes,  is 
collected  with  some  care ;  hut  many  of  tliem  are  of  snch 
a  nature,  that  the  waste  wool  resulting  from  them,  eithtr 
is  dirty,  and  mixed  with  other  suhstances,  or  it  is  cut  so 
short,  that  it  is  rendered  incapable  of  heing  again  used: 
in  either  case,  the  manufacturer  throws  it  on  the  duBg- 
hill.  The  making  of  the  soap  here  described  famishes 
him  with  the  means  of  bringing  all  these  into  use,-  nothing 
more  being  requisite  than  to  collect  them  in  the  baskets 
in  which  tl)e  wool  is  washed,  and  to  nash  them  careful- 
ly; as  well  for  the  sake  of  cleaning  them,  as  to  separate 
from  them  all  foreign  substances.  "When  waslied,  they 
may  be  laid  by  till  wanted. 

We  may  alsOj  with  equal  advantage,  make  use  of  the 
cuttings  and  shreds  of  woollen  cloth,  which  are  found 
in  the  shops  of  woollen  drapers,  tailors,  &c.  and  likewise 
of  all  sorts  of  garments,  or  other  woollen  articles,  after 
they  have  been  worn  till  they  will  sene  no  longer. 


On  the  Preparation  of  the  Soap. 
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AVheu  the  ley  is  made,  and  the  wool  procui-ed,  no. 
thing  remains  to  be  done,  but  to  bring  the  ley  to  a  boiling 
heat  ID  a  common  caldron.  When  it  is  brought  to  that 
degree  of  heat,  the  wool  is  to  be  thrown  in,  a  little  at  s 
time,  and  the  mixture  is  to  be  stirred,  that  the  solution 
may  go  on  the  faster.  A  fresh  quantity  of  wool  should 
nut  be  added,  until  the  preceding  quantity  is  dissolved; 
anit  the  process  should  he  stopped,  as  soon  as  we  fijid  that 
the  liquor  will  not  dissolve  any  more  wool. 


^^f  Soap  of  Won}.  *S 

^^^Uteft  lii'i-ri  Rscertnined,  I»y  trialfs  in  llie  large  way, 
made  liy  Michael  Fabrigtiette,  %vilh  suap  of  this  kind, 
wlucfi  \w.  prepared  aceordiHj-  to  my  iustrHctioiis,  that 
such  soap  Rcniii-9  tlie  cloths,  felts  them,  and  softens  tliem, 
|icrfer.tly  well:  but  there  aio  some  oijsenations  to  be 
made,  respecting  its  nse,  which  are  too  imporfnnt  to  be 
omitted. 

Fii'st,  when  this  soap  is  not  prepared  with  sufficient 
care,  or  when  it  is  made  with  dirty  or  coloured  wool,  it 
if)  apt  to  give  the  clothe,  &c.  a  greyish  tinge,  which  it  is 
very  diffienU  (»  remove.  If  the,  cloth  is  intended  to  he 
«Iyed,  thin  tinge  U  of  no  consequence;  bnt  it  would  in- 
jure that  fine  white  colour,  which,  in  certain  cases,  is  iu- 
luoded  to  be  given,  or  to  he  preserved.  This  tiuge,  how- 
ever, may  be  prevented,  by  a  very  c.ireful  selection  of  the 
matcriaU  for  making  the  soap  which  is  meant  to  he  em- 
jdoyed  for  such  delicate  purposes. 

Cloths,  &c.  fulled  with  this  soap,  acqnii-e,  as  was  said 
before,  an  animal  smell,  which,  withoutbeing  very  strong, 
is  nevertheless  nnpleasani ;  bnt,  water  and  air  never  fail 
to  remove  it. 

Having  succeeded  in  fulling  wnolU-ri  cloths  by  the  use 
of  this  soap,  [  attempted  to  use  soda,  in  the  place  of  pot- 
ash, and  thus  to  form  (according  to  the  process  above 
described)  a  hard  soap,  fit  for  the  operations  of  dyeing 
cottons:  and  my  experiments  succeeded  beyond  my  ex- 
pectations. 

Forty-six  pounds  of  soda  ley  (of  eight  degrees)  dis- 
solved, in  a  bulling  heat,  five  pounds  of  wool ;  and  afford- 
ed, when  cold,  sixteen  pounds  fourteen  ounces  of  soap, 
siifflciently  hard  to  keep  its  form. 

The  firet  quantities  of  m-ooI  thrown  into  the  soda  ley 
arc  easily  dissolved ;  but  it  may  be  observed,  that  the  li- 
quor gradually  grows  thicker,  and  that  the  dissolution 
becomes  more  difRcult  and  slower. 
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Tlie  ley,  by  the  wool  fii-st  dissolved  in  it,  awjuircs  u 
green  colour;  it  aftenvards  grows  lilack;  and  the  soap, 
when  cold,  still  retains  a  blackish  green  colour. 

This  soap  has  been  made  use  of,  in  every  different 
manner,  and  under  every  form,  in  my  manufactory  for 
dyeing  cottons ;  and  I  am  now  satisfied  that  it  may  he  em- 
ployed, instead  of  the  sapouaeeous  liquor  we  are  accus- 
tomed to  make  from  ley  of  soda  and  oil,  for  the  purpose 
of  preparing  the  cottons.  I  have  constantly  observed, 
that  if  such  a  quantity  of  this  soap  be  dissolved  in  cold 
water  as  will  render  the  water  milky,  aud  the  cotton  be 
worked  therein,  in  the  usual  well  known  manner,  it  will, 
by  being  passed  three  times  through  the  liquor,  and  dried 
each  time,  be  as  strongly  disposed  to  receive  the  dye,  as 
cotton  which  lias  been  seven  times  passed  through  the  sa- 
ponaceous liquois  commonly  used.  This  will  not  be 
(bought  very  astonishing,  when  it  is  considered,  tliat  ani- 
mal substances  are  very  lit  for  disponing  tliread  and  cot- 
ton to  receive  the  colours  with  which  they  are  to  be  dyed; 
and  that  the  intention  of  several  of  the  operations  to  be 
performed  upon  them,  previous  to  their  being  dyed,  is 
merely  to  impregnate  Uiem  with  sueh  substances. 

It  is  necessary  to  ifmavk,  that  cotton,  by  being  passed 
through  a  solution  of  this  soap,  acquires  a  grey  tinge, 
very  mticJi  like  thit  which  is  given  lo  it  by  aluming;  al- 
though the  common  saponaceous  liquors  give  it  a  beanti- 
fnl  white  colour.  This  grey  colour,  however,  is  no  dis- 
advantage to  cotton  which  is  intended  to  he  dyed,  as 
we  have  already  remarked  with  respect  to  woollen  cloths. 

In  confirmation  of  what  I  have  said  above,  respectbg 
the  advantage  to  be  derived  from  making  use  of  this  soap, 
I  may  add,  that  after  having  impregnated  some  cotton 
with  i).  according  to  the  usual  method,  I  made  it  pass 
through  all  the  processes  which  wool  undergoes,  in  order 
to  be  dyed  of  a  scarlet  colour.     The  consequence  wafc 
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that  the  cotton  was  thereby  d.ved  of  a  deep  and  very 
agreeable  flesh  colour;  whereas,  eottou  which  had  not 
been  prepareil  in  that  manner,  came  out  of  the  bath  al- 
most or  its  natural  colour.  This  first  trial  promises  ad- 
vantages which  1  mean  to  pursue. 

It  may  be  right  to  observe,  that  this  soap  of  wool  may 
advantageously  he  made  use  of,  instead  of  common  soap, 
for  domestic  purposes.  I  have  employed  it,  with  the 
greatest  success,  in  washing  linen ;  and  it  is  particularly 
efficacious  in  scouring  woollen  garments,  &c.  I  have  no 
doabt  that  the  facility  and  economy  with  which  its  prepa- 
ration is  attended,  will  cause  its  use  to  be  extended  to 
many  other  purposes;  in  tlie  mean  time,  I  thought  it  right 
to  give  an  account  of  the  various  ways  in  which  I  have 
applied  it 

I  shall  only  add,  that  as  the  soap  here  described  gives 
to  M'oollens  and  cottons  a  grey  tinge,  which  is  very  diffi- 
cult to  remove,  it  follows  tliat  it  cannot  be  used  for  wash- 
ing lineu,  unless  it  he  made  of  while  woo),  carefully  se- 
lected, and  well  washed. 


No.  10. 

Specijication  of  the  Patent  granted  to  Mr.  George  Cum. 

MiNiis,  fl/  Ludgate  sttreet,  Loudon,  Toyman;  for  his 

liiCBiitionofa  CompoaitioH  to  put  on  all  Sorta  oj  SlcinSf 

*aper,  or  Linen,  for  dratcivg  or  writing  on  with  Pen 

InkfOr  Pevcity  and  rabbing  clean  off  again.* 


Date!  March  31, 1764.— Terra  expired. 

TO  all  to  whom  these  preseuts  shall  come,  &c.  Now 
know  ye  that,  in  compliance  with  the  said  proviso,  1  the 
said  CJeorge  Cummings  do  hereby  declare,  that  my  saiil 

'  Ilepertorj-,  toI.  7,p.  23l^This  is  what  was  allied  Gtman  atti-'f'«. 


7B     Composition  to  put  on  Skins,  Faper,  ro  Linen. 

invjBntion  of  a  composition  to  put  on  all  sorts  of  skins^  pa« 
per,  ar  linen^  for  the  use  of  drawing  or  writing  on  with 
pen  and  ink^  or  pencil^  and  rubbing  clean  off  again^  and' 
to  form  it  into  a  memorandum  book^  distinguished  by  put- 
ting the  name  of  each  day  of  the  week  on  the  top  of  each 
leaf  of  the  book^  and  for  other  uses  and  purposes^  is  to  be 
performed  in  manner  following;  that  is  to  say^  take  either 
vellum^  parchment^  very  fine  cloth,  or  paper,  and  stretch 
it  in  a  frame  as  tight  as  possible.  Then  take  twelve 
pounds  of  white  lead,  and  pound  it  very  fine ;  add  there- 
to one  third  part  of  the  best  plaister  of  Paris,  and  one- 
fourth  part  of  the  best  stone  lime ;  pound  them  well,  mix 
them  well  together,  and  grind  them  very  fine  with  water. 
Then  take  a  new  glazed  vessel,  and  dissolve  six  or  seven 
pounds  of  the  best  double  size,  over  a  fire,  and  mix  the 
above  ingredients  in  this,  till  it  is  of  such  a  consistence  as 
to  lay  on  with  a  brush.  Then  lay  three  or  four  layers  on 
the  skin  or  cloth,  as  smooth  as  possible ;  observing  that 
the  skin  is  dry  each  time,  before  a  second  layer  is  put 
on.  Then  take  the  best  nut  or  linseed  oil,  and  to  every 
pound  of  this  oil  add  four  ounces  of  the  best  white  var- 
nish, and  mix  them  well  togethel*.  Then  put  on  three  or 
four  layers  of  this  oil,  thus  prepared,  each  time  exposing 
it  to  the  air  till  it  is  thoroughly  dry :  this  is  for  the  white 
sort.  For  a  brown  or  yellow,  add  to  every  pound  of  the 
above,  three  or  four  ounces  of  the  best  stone  oker,  or  or- 
pimeut,  or  Dutch  pink,  and  three  or  four  ounces  of  li- 
tharge. These  must  be  well  ground  with  very  old  liu- 
seed  oil,  and  laid  on,  as  smooth  as  possible,  ten  or  twelve 
times ;  exposing  it  each  time  to  the  air,  to  be  thoroughly 
dry,  before  a  second  layer  is  put  on :  observe  you  do  not 
put  it  where  any  dust  or  dirt  can  fall  upon  it.  It  may 
be,  by  the  same  process,  altered  to  any  colour :  as  for  in- 
stance ;  to  a  red,  by  tincturing  it  with  vermilion,  or  the 
like;  to  a  blue,  Prussian  blue ;  and  for  a  black,  by  pound- 
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iug  slate^  gruding  it  very  fine,  and  mixing  with  it  a& 
much  ivory-black  as  will  turn  it  to  a  fine  black  colour. 
When  it  is  thoroughly  dry,  you  may  write  on  it  with  a 
slate  pencil,  or  black  or  red  lead.  In  witness  whereof. 
&c. 

NO.  17. 

List  of  English  Patents,* 
(Continaed  from  voL  1,  page  480.) 

1797. 

John  Manton,  April  12,  invention  or  improvement  in  the  construc- 
tion of  guns  and  pistols. 

Rob.  Cross,  April  36,  a  new  invented  tan-pit,  and  mode  of  tanning. 

T.  Todd,  May  9,  an  hydraulic  pump  or  machine  for  raising  water. 

Richard  Varley,  May  39,  a  perpetual  moving-power. 

Timothy  Harris,  July  4,  method  of  manu&cturing  pins,  with  iron 
and  oUier  metals,  and  making  the  same  white. 

Joseph  Slater,  July  4,  improvement  in  a  machine  for  finishing 
bleached,  dyed,  and  printed  muslins. 

Anthony  George  Eckhardt,  July  4,  method  of  making  draw  or 
bench  looms,  for  manuEeicturing  carpets,  borders,  and  other  things. 

John  Hawksley,  July  4,  method  of  combing  wool,  cotton,  silk, 
flax,  hemp,  and  mohair. 

John  Maule,  July  4,  improvement  on  a  machine  for  cleaning 
grun  from  the  straw. 

John  Richardson,  July  4,  machine  to  be  applied  to  glasses  and 
pebbles  of  every  description,  for  the  use  of  sights  in  general. 

Henry  Johnson,  July  7,  a  water-proof  compound,  and  a  vegetable 
liquid  for  bleaching,  whitening,  and  cleansing  woollens,  linens,  cot- 
tons, &c.  and  also  for  preparing  stuffs  or  cloths  made  of  wool,  linen, 
cotton,  or  silk,  in  order,  by  the  application  of  the  aforesaid  water- 
proof compound,  to  render  them  impenetrable  to  wet. 

Archibald,  earl  of  Dundonald,  Aug.  16,  method  of  preparing  ce- 
ruse, or  white  lead,  which  he  conceives  will  be  of  great  public  utility, 
particularly  as  he  has  reason  to  believe  it  will  not  be  injurious 
to  the  health  of  persons  employed  therein. 

Anthony  George  Eckhardt,  Aug.  18,  method  of  constructing 

•  Repertory,  vol.  vai. 
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pumps  and  engines  for  evacuating  water  or  other  fluidsiextingmah- 
iog  fires,  &c. 

William  Chapman,  Sept  13,  method  of  laying,  twbting,  or  mak- 
ing  ropes  or  cordage,  of  any  number  of  yarns  or  strands,  or  any 
number  of  threads,  tarred  or  untarred. 

Samuel  Stanfi^,  Sept.  1 3,  machine  for  rofing  or  spinning  of  cot- 
ton, flax,  hemp,  worsted,  yam,  wool„&c.  and  for  doubting  and  twist- 
ing silk,  cotton,  and  thread.  • 

Charles  Baker,  Oct.  1 1,  method  of  preventing  the  smut  in  wh^. 

Edmund  Cartwright,  Oct.  11,  an  incombustible  substitute  for 
certain  materials  commonly  used  in  constructing  dwelling-houses 
and  other  buildings. 

Harry  Watts,  Oct.  19,  implement  for  draining  land. 

Joseph  Bramah,  Oct.  31,  method  of  retaining,  clarifying,  preserv- 
ing, and  drawing  off  all  kinds  of  liquors ;  with  sundry  imfMxnred 
casks,  and  implements,  necessary  to  give  his  contrivance  the  full 
effect. 

John  Harriott,  Oct.  31,  new  invented  cog-wheel  crab,  or  capstan, 
with  geers,  to  work  ships*  pumps,  engines,  and  hydraulic  ma- 
chines, to  give  a  ship  way  through  the  water,  in  calms  or  light 
winds. 

Thomas  Paton,  Oct.  31,  new  invented  press. 

John  Parrisht  Oct  3),  method  of  rendering  all  kinds  of  woollen 
cloth  impenetrable  to  moisture  or  wet,  or  water-proof,  without  af. 
fecting  their  beauty,  colour,  or  wear. 

Robert  Beatson,  Oct.  31,  method  of  applying  the  power  of  wind 
or  water  to  horizontal  mills,  the  principle  of  which  may  be  also  ap- 
plied to  several  other  purposes. 

Henry  Overend,  Nov.  9,  machine  which  may  be  used  as  a  wag- 
gon, cart,  or  dray,  in  a  more  perfect  and  exi)editious  manner,  and 
with  fewer  horses,  than  usually  and  heretofore  done. 

Edmund  Cartwright,  Nov.  11,  improvements  in  the  construction, 
working,  and  application  of  steam  engines. 

Daniel  Langton,  Nov.  18,  locks,  springs,  and  machinery,  for  the 
security  of  doors,  and  for  preventing  rain  or  wet  from  passing  under 
them,  and  which  will  cause  doors  to  pass  over  carpets,  &c.  and  will 
prevent  cold  air  from  passing  under  or  over  the  same,  and,  by  that 
means,  keep  rooms  warm. 

John  Crooks,  Dec.  12,  method  of  making  soap,  and  bleaching,  by 
means  and  use  of  mineral  and  vegetable  alkalies. 
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James  Weldoii)  Dec.  22,  machine  or  mill  for  breaking^,  grinding, 
and  pulverising,  patched  or  chopped  bark,  for  tanning ;  and  for  break- 
ing, grinding,  and  pulverising,  different  kinds  of  wood,  and  other 
hard  substances. 

Williani  Milton,  Dec.  33,  method  of  causing  ships,  vessels, 
barges,  boats,  and  craft  of  all  sizes,  to  be  built  at  prices  considerably 
below  what  are  given  fi>r  them,  as  built  in  the  present  mode ;  and 
for  rendering  the  rudders  thereof,  in  some  cases,  more  effectual. 

Matthew  Boulton,  Dec.  SO,  apparatus  and  method  of  raising  wa- 
ter and  other  fiuids. 

1798. 
Anthony  George  Eckhardt,  Jan.  16,  method  of  making  chairs, 
stools,  benches,  8cc.  adapted  for  rooms  or  carriages,  with  backs  or 
seats  and  cushions  fixed  in  such  a  manner  as  instantly  to  change, 
and  show  two  dlflbrent  surfaces  in  one  seat  or  cushion. 

Samuel  Roberts,  Jan.  23,  working,  adjusting,  supporting,  and  fix- 
ing, slide-tube  candlesticks  of  silver,  silver  plated,  or  other  metal. 
Charles  Tennant,  Jan.  23,  method  of  using  calcareous  earth,  and 
the  earths  strontites  and  barytes,  instead  of  alkaline  substances,  for 
neutralizing  the  muriatic  acid  gas  used  in  bleaching ;  and  for  employ- 
ing those  earths  in  the  other  parts  of  the  process,  of  bleaching,  in- 
stead of  alkaline  substances. 

Archibald,  earl  of  Dundonald,  Jan.  25,  method  of  manufacturing 
and  procuring  certain  neutral  salts,  substances,  and  things,  and  of 
applying  those  and  other  neutral  salts  to  valuable  purposes. 

Richard  Shannon,  Feb.  1,  method  of  improving  the  processes  of 
brewing,  distilling,  boiling,  evaporating,  and  of  raising,  and  condens- 
ing,  steam  or  vapour,  from  aqueous,  spirituous,  saccharine,  and  sa- 
line fluids. 

Henry  Clay,  Feb.  1 ,  method  of  saving  part  of  the  water  now  lost,  in 
passing  boats  and  barges  through  locks  on  navigable  canals. 

Robert  Howden,  Feb.  10,  portable  and  moving  furnace,  for  the  pur- 
pose of  heating  ovens  of  every  description. 

Francis  Farquharson,  Feb.  20,  machinery  for  making  bricks  and 
tiles. 
James  Douglas,  Feb.  20,  machine  for  making  bricks. 
Walter  Taylor,  Feb.  21,  improvement  in  the  construction  of  ma- 
chines for  raising  water,  and  clearing  ships  of  the  same ;  also  to  take 
off  the  pressure  of  the  atmosphere,  or  eddy  winds,  from  the  tops  of 
chimnies,  to  prevent  what  are  commonly  called  smoky  chimnies. 

('To  be  continued.^ 


80  IntettigcTice,  ^c. 

Hydraulic  Ram. 

The  hydraulk  ram  oF  M.  Mongolfier  has  been  conslrucled  at 
Schaffhauscii  by  counscllur  Fischer  in  a  very  ingenious  maiiner- 
Thc  macbtne  has  the  funn  of  a  beautiful  anUiiue  altar,  nearly  in  the 
&tf  le  of  tliat  of  Esculapius,  as  rctiresenied  in  dilTerent  engravings. 
A  bason  about  six  inches  in  depth  atid  from  eighteen  to  twenty  in 
(liamcter  recetTca  tlic  water,  which  enters  into  pipes  three  inches 
in  diameter,  that  descend  in  a  spiral  fona  into  ihebwcof  the  altar. 
The  water  by  its  weight  puts  in  motion  a  valve ;  a  third  nearly  of  the 
water  escapes,  but  the  rest  by  tlie  pressure  of  the  valve  is  forced 
into  the  receiver,  and  thence  rises  in  very  nanow  pipes.  As  it  as- 
cends slowly  the  resblance  of  tlic  air  makes  no  sensible  impression, 
so  that  by  means  of  this  machine,  which  continually  acts  by  itself, 
water  may  be  conveyed  fromalakcora  riverto  houses  situated  on  a 
mountain-  M.  Fischer  has  conveyed  water  by  it  toacasilc  which 
^ands  M  the  height  of  several  hundred  feet  above  the  level  of  the 
Rhine.  Tillachy  vol.  20, 

IVairr-liroof  Cloth. 

It  is  well  known  that  (or  some  years  past  several  methods  have 
been  tried  to  render  c  loth  impermeable  to  water,  and  the  inventors  of 
this  process  have  kept  the  discovery  a  mystery.  There  was,  how- 
ever, reason  to  sAppose  that  some  fat  oil  made  the  basis  of  their  re- 
A  bottle  of  this  liquor,  the  efficacy  of  which  was  known, 
having  fallen  by  chance  into  the  hands  of  M.  Vauquelin,  he  was  de- 
to  discover  the  composition  of  it.  The  following  is  the  man- 
which  this  chemist  thinks  it  is  composed,  baling  the  propor- 
Soap  and  strong  glue,  or  any  other  gelatin,  are  dissolved  in 
water.  Willi  this  solution  is  mixed  a  solution  of  alum,  which,  being 
decomposed,  forms  in  it  a  flaky  precipitate,  composed  of  oil,  alumlne, 
and  animal  matter.  Weak  sulphuric  acid  is  then  added,  to  redis- 
solve  a  part  of  the  alumine,  and  to  render  the  precipitate  lighter,  and 
to  prevent  it  from  falling  to  the  bottom.  But  the  alumine,  when 
once  combined  with  the  oil  and  animal  matter,  does  not  rcdis- 
solvc  entirely  in  the  sulphuric  acid ;  for  this  reason  the  oil  always  re- 
mains very  opake,  and  neither  rises  nor  is  precipitated.  It  may  rea- 
dily be  conceived,  ihat  loo  large  a  quantit}- of  sulphuric  acid  must 
not  be  added.  M.  Vauquelin  does  not  know  whether  this  be  exactly 
the  process,  but  by  following  it  he  has  been  able  to  obtain  a  similar 
liquid,  which  possesses  the  same  properties  iMil. 
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(Continued  from  page  13.) 

XXIII.  What  is  the  Method  of  operating  in  the  Fresa, 
ill  order  to  make  White  Wine? 

The  press  being  previously  well  wasbeil  and  cleaned, 
aud  tlie  screw  inapected  and  greaacd,  the  frait  is  pressed 
by  three  siicressivc  and  rapid  turns  of  the  screw  in  cer- 
tain districts,  and  by  two  only  in  oilier^,  according  to  the 
experience  of  the  proprietor,  the  strength  of  his  machine- 
ry, and  the  cxpertness  of  his  workmen,  or  the  nature  of 
bis  grapes.  The  whole  of  this  operation  sliould  be  finish- 
ed  in  less  than  an  hour  by  good  workmen.  Before  ap. 
plying  the  press,  three  or  four  layers  of  billets  or  pieces 
of  wood  are  thrown  iiiiun  the  grapes,  placed  in  such  a 
way  as  to  make  the  pressure  general.  After  allowing 
the  juice  to  flow  for  about  five  minutes,  the  press  Is  slack- 
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ened,  in  order  to  stir  up  the  remaining  mass^  and  clear 
away  any  ob^tiiictions^  and  the  operation  is  repeated. 

The  wine  flows  through  a  hole  into  a  small  tub^  called 
a  carbou,  placed  under  the  press. 

When  the  three  pressures  have  been  effected^  the  wine 
produced  from  the  juice  is  called  vin  d^elitcy  or  choice 

wine.  It  is  called  in  the  language  of  the  workmen  vin 
de  cuevhy  or  wine  of  the  tub ;  but  of  this  expression  I 
highly  disapprove^  as  it  gives  an  idea  to  strangers  that  the 
white  wine  of  Champagne  is  allowed  to  ferment  (cuver) 
'hi  tubs. 

This  vin  d^elite  is  carried  from  the  carbon  into  a  tub 
adjoining,  in  which  it  is  allowed  to  deposit  its  lees  and 
all  other  heterogeneous  matters  during  the  night :  this  tub 
is  called  the  cuve  de  depot. 

After  this  vin  d^elite  is  extracted,  there  still  remains 
some  juice  in  the  husks  of  the  grapes :  a  new  turn  there- 
foi-e  is  given  to  the  screw  of  the  press,  and  the  wine  is- 
sues through  a  hole  placed  a  little  lower  in  the  press  into 
another  tub:  this  juice  is  called  the  first  ciit^  {premiere 
iaille,)  and  frequently  enters  into  the  composition  of  the 
vin  d^elite.  If  tlie  wine  is  not  already  too  vinous,  the 
juice  from  this  last  pressure  is  allowed  to  flow  for  about 
an  hour,  according  to  the  season  or  other  circumstances. 

Another  pressure  is  still  given  at  a  subsequent  period^ 
and  the  wine  is  called  deuxieme  taille,  or  vin  de  tisanne, 
so  much  called  for  at  certain  seasons. 

A  third  pressure  is  sometimes  given  at  another  inten'al, 
and  the  witae  is  muddy,  hard,  and  vinous. 

Lastly,  a  poorer  kind  of  wine,  called  vin  de  rebechage, 
is  produced  by  repeatedly  pressing  the  husks  until  tliey 
are  perfectly  dry :  these  operations  are  also  called  drying 
the  huks. 

The  vtn  ffelite^  after  having  been  allowed  to  remaJo 
all  night  in  the  tub^  where  it  deposits  its  sedimenty  &c.  is 
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put  into  new  or  well  rinaeil  puncheoas.  aad  tlie  juice  from 
the  subsetfiient  pressures  U  successively  treated  iq  tlie 
same  way. 

XXIV.   What  Use  is  made  of  the  Wines  last  drawn  oj) 

which  are  generally  very  apirituons:  but  which,  being 

coloured,  cannot  be  mixed  with  the  jirst  Juices? 

As  it  has  liccn  experienced  Ihat  the  Champagne  wines 

of  the  last  pressures,  notwithstanding  tiieir  vinosity,  arc 

too  weak,  and  would  occasion  too  much  waste  of  time 

aad  expense  to  distil  them  into  brandy,  it  is  found  more 

advantageous  to  sell  them  in  the  vineyards  of  inferior 

quality,  in  order  to  improve  the  poorer  kinds  of  wine: 

they  are  sometimca  sold  also  to  innkeepers,  after  a  sulB- 

cient  quantity  has  been  retained  for  the  use  of  the  domes- 

tics  of  the  proprietor. 

In  some  places,  however,  these  wines  are  distilled ;  hut 
it  requires  from  five  to  eight  pieces  of  tliem  to  make  one 
piece  of  brandy. 

[Articles  25,  36,  37,  and  38,  regard  the  making  of 
red  wine,  and  will  be  treated  of  under  a  separate  head.] 

XXIX.  ffojc  is  Red  Wine  made? 

The  grapes  for  making  red  wine  are  managed  with  the 
same  precautions  as  those  for  white  wine. 

Tiie  only  difference  consists  in  loosely  depositing  the 
grapes  for  making  red  wine  in  vessels  for  the  purpose: 
these  vessels  arc  covered,  and  their  contents  are  allowed 
to  remain  until  the  Urst  fermentation  has  begun  in  the  co- 
louring pellicle  of  the  fruit. 

This  must,  ia  a  slate  of  fermentation,  is  deposited  under 
the  press  :  the  same  turus  of  the  screw  are  given  as  to  the 
while  grapes. 
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XXX.  Haw  are  the  White  Wines  managed  until  theg 

are  fit  jor  drinking? 

The  white  wine,  when  left  in  the  state  described  at  the 
end  of  No.  XXIL  enters  into  fermentation,  at  first  ra- 
pidly, and  afterwards  in  a  milder  manner :  when  it  has 
gone  through  all  these  degrees  of  fermentation  it  becomes 
clear;  and  when  the  weather  is  dry  with  a  clear  frost  it 
is  racked  off,  being  previously  fined  with  a  proper  quan- 
tity  of  isinglass.  With  one  pound  of  Marseilles  isin- 
glass forty  pieces  of  wine  are  fined. 

JC^XI,    What  is  the  Process  of  clarifying    White 
Wines f  and  at  what  Jige  are  they  bottled? 

The  isinglass  is  prepared  by  breaking  it,  in  order  to 
divide  it  into  small  pieces :  it  is  then  diluted  in  some  wine 
drawn  from  the  puncheon.  When  both  are  well  mixed 
np  together,  itis  introduced  into  the  bun<;-hole  of  the  cask, 
its  contents  being  briskly  agitated  with  a  staff  or  other 
instrument:  the  wine  is  theii  allowed  to  rest:  it  under- 
goes apother  slight  fermentation,  until  the  coldness  of  the 
weather  finally  settles  it. 

One  month  or  six  weeks  afterwards  it  is  again  racked 
off;  and  a  slight  proportion  of  binglass  is  added,  to  bring 
it  to  a  state  of  perfect  limpidity. 

XXXII.  Jit  what  period  is  it  bottled? 

In  the  month  of  March  these  wines  are  generally  bot- 
tled. 

XXXI IT.  How  i$  the  Operation  of  Bottling  performedf 

The  wine  is  drawn  off  into  bottles  well  chosen,  well 
rinsed,  and  of  an  approved  manufacture :  they  are  corked 
with  the  very  best  kind  of  corks :  pieces  of  thread  or  iron 
wire  we  used  for  fixing  down  the  corks  firmly}  the  hot- 
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tle^  are  then  put  into  the  cellar,  and  piled  up  on  tbeii- 
sitles. 

The  elaboration  of  the  juice  not  being  completed  when 
the  wine  \s  bottled,  a  slight  fermentatiou  takes  place  in 
the  bottles.  About  the  middle  of  Au^^ist  in  the  same 
year  this  fermentation  begins,  and  frequently  there  is  a 
loBS  by  the  end  of  September  of  five  or  ten  per  cent,  from 
the  bottles  breaking.  This  loss  sometimes  goes  on  in- 
creasing until  next  year,  according  as  the  wines  are  more 
or  less  juicy  or  vinous. 

XXXIA''.  Jg  it  necessary  to  cover  the  Corks  with  Wax. 
It  is  not  necessary  to  wax  (he  corks  when  the  wine  is 
bottled:  this  expense  would  be  thrown  away;  since  about 
fifteen  or  eighteen  mouths  after  being  bottled,  when  the 
wine  has  exhausted  all  its  fermenting  principles,  and  19 
to  be  gold  and  sent  ofi',  it  must,  be  again  disturbed,  in  or. 
iler  to  undergo  the  operations  pointed  out  iu  No.  38 
This  moving  of  the  wine  consists  of  making  a  slight  de 
posit  disappear,  which,  notwithstanding  the  first  clarifica 
tion,  is  indispensable  in  the  difTerent  operations  necessa- 
ry :  Secondly,  such  bottles  must  be  filled  up  as  have  leak 
ed  or  lost  by  filtration  through  the  corks,  and  the  broken 
bottles  are  also  to  be  removed. 

XXXV.  What  are  th>i  Faults  to  which  White  Utnea 
are  subject,  either  in  Casks  or  Bottles? 

The  faults  to  which  white  wines  are  most  liable  are 
muddiness,  {la  graisse,)  acidity,  and  sometimes  also  yel- 
lowness of  colour.  White  wine  very  rarely  becomes 
muddy  when  in  the  casks;  but  this  happens  sometimes 
with  bottled  wines. 

TJie  wine  is  said  to  be  greasy  (gras)  when  it  is  milky 
and  whitish,  and  when  it  does  not  i^parklc  and  present 
bubbles  on  its  surface  when  hastily  poured  out. 
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When  it  is  ascertained  that  this  accident  has  happenedi 
care  must  be  taken  not  to  disturb  the  wine^  and  the  dia. 
ease  generally  cores  itself  by  the  next  or  following  spring. 
The  whitish  sediment  turns  brown^  and  deposits  or  at- 
taches  itself  to  the  bottle ;  and  the  wine  becomes  once 
more  diaphanous  and  sparkling. 

XXXYI.  Tf  hat  are  the  Means  used  to  remedy  this? 

When  the  season  has  been  rainy,  the  vintage  wet^  and 
the  juice  is  too  watery,  this  disease  is  very  frequent ;  and 
besides,  if  the  white  is  in  more  abundance  than  the  red 
fruit,  the  yellow  disease  is  mixed  with  what  is  called  the 
greasy^  and  in  this  case  it  is  no  longer  fit  for  sale :  it  has 
a  disagreeable  taste,  and  b  of  the  colour  of  cider:  noth- 
ing  can  be  done  with  it,  unless  it  is  mixed  with  common 
or  inferior  red  wines. 

Greasy  wines  must  be  cured  by  time  alone;  and  they 
very  rarely  continue  more  than  a  year  in  this  state. 

All  the  preservatives  recommended  in  books  upo9 
this  subject  are  ctf  no  avail :  when  employed,  they  are 
ftpuid  to  injure  the  quality  of  the  wine  instead  of  improv- 
ing it. 

JWf^.  Acidity  being  more  peculiar  to  red  wines^  it  will 
be  treated  of  under  that  head. 

XXXVn.  How  does  it  happen  that  Half  of  the  BotUes 
are  broken  during  the  first  Sia^  Months^ 

The  breaking  of  the  bottles  is  owing  to  several  causes 
moretNT  less  direct  and  more  w  less  well  ascertained. 

It  depends  in  the  first  place  upon  the  choice  and  quali- 
ty of  the  wine;thetimeat  which  it  is  put  into  bottles  $41mi 
quality  of  the  glass ;  the  nature  of  the  cellair}  tke  temper 
tsismt  of  the  weather,  and^ven  en  the  way  in  which  the 
bottibi  Mi  packed.  We  cannot  therefore  assign  the  exa^et 
caoM^  tub  SMiiffsiy  w  muoh  MDXiwt^  wiitlj^  the  pl»^ 
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nomcna  of  nature :  in  general,  however,  when  a  proprie- 
tor has  no  more  than  twentyhottles  broken  in  one  hundred 
he  does  not  complain. 


XXXVIII.  IVhen  White  Wines  deposit  a  Sediment 
in  Bottles,  ichut  are  the  Methods  of  extracting  this 
Sediment  before  sending  them  qff'to  their  Place  of  Des- 
tination? 

The  sediment  in  white  wines,  when  they  are  not  spoil- 
ed in  other  respects,  is  made  to  disappear  in  the  follow- 
ing way : 

If  the  wine  is  not  muddy  the  operation  is  very  simple : 
it  consists  in  emptying  thi^  bottle  with  care,  keeping  it  in 
the  precise  direction  in  wliieh  it  lay;  the  workman  with 
a  small  hook  remove^)  the  iron  wire  which  fixet^  the  cork; 
lie  then  uncorks  the  buttle,  and  presents  in  a  perpendicu- 
lar direclinn  another  Imltle  to  it  quite  empty  and  well 
rinsed,  and  pours  out  all  the  wine,  Icavinj;  the  sediment, 
which,  if  the  buttle  has  not  been  shaken,  will  remain  at 
ibe  bottom. 

Some  persons  make  use  of  a  siphon,  when  the  wine  U 
not  thick,  in  order  to  avoid  ail  shaking. 

"When  the  wine  is  thick  the  operation  is  more  tedious 
and  more  delicate :  wooden  planks  are  made  use  of,  in 
which  holes  arc  made  at  proper  distances,  in  order  to  re- 
ceive the  bottles :  these  planks  being  arranged,  adjoining 
t4i  the  collection  of  bottles,  nn  intelligent  and  experienced 
workman  carefully  takes  a  bottle  from  the  heap,  keeping 
it  in  the  same  position  in  which  it  lay:  he  then  gives  it  a 
slight  shake,  and  by  a  regular  and  long  continued  move, 
ment  he  brings  iuto  the  side  of  the  bottle  the  sediment 
which  is  detached,  and,  without  scattering  it  through  the 
li(|Uor,  makes  it  slowly  descend  to  the  neck:  he  then 
places  his  bottle  upon  the  plauk  which  lies  ready  to  hia 
hand,  inclining  it  in  a  sloping  direction:  he  afterwards 
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does  tlie  same  by  a  second,  a  lliird  Lottie,  &c.  wliicli  be 
places  in  the  same  sloping  direction. 

Four-and. twenty  hours  afterwards  the  workman  re- 
turns to  the  plank  wliere  he  has  deposited  his  bottles ;  hr 
once  more  gives  them  a  slight  shake,  and  slopes  them  a 
little  more,  in  order  to  bring  the  sediment  nearer  to  the 
cork:  if  the  sediment  has  then  completely  fallen  dowu. 
and  the  wine  is  limpid,  the  workman  holds  the  bottle  per- 
pendicularly elevated,  and  does  the  same  with  all  the  rest 
of  the  bottles  placed  upon  the  planks :  he  returns  with 
his  hook,  uncorks  the  bottles,  and  with  a  dextrous  motion 
of  the  wrist  turns  them  upside  down :  the  fixed  air  escapes 
and  pushes  out  the  sediment,  which  falls  into  a  receiver: 
the  workman  then  dexti-ously  replaces  the  bottle  upon  iu 
end,  after  allowing  nothing  to  escape,  except  what  is  ne- 
cessary to  render  it  limpid.  Another  workman  then  fills 
it  up  with  good  wiuc,  rccorks  It,  and  the  wine  is  fit  for 
sale. 

By  this  delicate  and  cautious  operation,  the  wine  louea 
nothing  of  its  briskness,  but  occasions  a  great  expense  in 
Utensils,  fresh  corks,  wire,  labour,  &c.  It  has  become 
necessary,  however,  of  late,  since  the  consumption  of 
Champague  has  become  so  general  throughout  Gurope, 
and  great  exertions  are  made  to  keep  up  its  celebrity. 

XXXLX.  Do  the  sparkling  Wines  keep  icell? 
The  wines  of  Champague,  after  being  put  into  circula- 
tion, and  having  travelled  about,  preserve  their  good 
qualities  for  ten  years :  but  when  they  are  kept  iu  cellars, 
and  particularly  in  those  of  Champagne,  which  are  supe 
rior  from  the  nature  of  the  soilj  (being  dug  out  of  b 
chalk,)  they  will  keep  for  twenty  and  tbir^  yeai-s. 
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XL.  What  Degree  of  Temperature  is  best .  adapted  fir 
the  Preservation  of  WinesP^^Point  it  out  with  refer- 
ence  to  Reaumur^s  Thennnometer. 

I  am  well  convinced  that  it  is  by  always  preserving  an 
equal  temperature  that  the  breaking  of  the  bottles  may  be 
avoided  when  in  the  cellar.  Gorrents  of  air  passing 
through  the  cellars  should  by  ftll  means  be  prevented : 
hut  in  order  to  establish  an  equal  current  of  air,  the  cellars 
should  be  dug  very  deep :  they,  however,  would  be  ll>  ex- 
pensive that  few  proprietors  could  be  prevailed  on  to 
adopt  such  a  reflation.  At  Rheims,  Ay,  Uliutvillers, 
Eperoay,  Cramant,  and  Yertus,  there  are,  I  have  seen, 
some  cellars  made  upon  a  most  excellent  plan,  and  where 
no  expense  has  been  spared. 

I  have  never  tried  the  temperature  of  the  air  of  the  cel- 
lars, and  I  cannot  give  any  results  upon  this  head. 

f  Article^  41,  4^,  43,  44,  and  43,  being  entirely  appli- 
cable tq  the  management  of  wines,  will  form  part  of  a  par- 
ticular treatise  upon  the  subject  of  red  wines.^ 
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XliVI.   What  is  the  Price  of  an  •Acre  6f  the  best  Vine- 
yard Ground?  (1  he  acre  being  100  rpds  and  SS  feet) 

AtAy      :        .         .        .         .  e^^OOlivres. 

Hautvillers        .         .         .     ,    .  3000 

Epernay,  Pierry,  Avise,  Cramant  3000 

Other  vineyards        .        .         .  SOOO 

SULYII.  What  does  an  Acre  qfthe  Seconds  Quality  cost? 

AtAy SOOOlivres. 

HautvOlbrs       ....  8500 

Epernay,  Pierry,  Av^se,  ^/ramaint  gOOO 

And  the  other  vineyards    *  lOQft^  jl^,. 
Vol.  II.                           L  '"♦ 
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XLVin.  What  is  the  Expense  of  the-  annual  Culture^ 
an  Acre  of  Vineyard,  including  the  Expense  of  PrvM- 
ings  and  of  Vintage? 

The  ordinary  expeDse  of  cutting,  lioeing>  tying,  and 
pruning  the  viues       .         .         .         .         .         .80 

Expense  of  orcasionally  propping  up  such  vines  as 
have  fallen,  &c.        -.         .         .  .         .60 

Sixteea  or  eighteen  bundles  of  props,  fifty  in  each 
bundle 30 

Dung  and  carriage  of  the  vines,  &c.       .         .         .     -14 

Five  empty  puncheons  for  each  acre's  produce,  at 
ten  livrcs SO 

Expense  of  gathering,  pressing,  keeping  the  labour- 
ers, &c.  &c 4fi 

308 
Produce  of  an  Acre  of  Vineyard. 
It  is  generally  understood,  that,  taking  the  average  of 
ten  vintages,  five  pieces  or  puncheons  of  wine  are  obtain- 
ed from  every  acre. 

Three  of  tlieseare  of  the  first  quality,  or  choice  wines: 
and  two  of  them  are  ordinary  wines. 

The  three  puncheons  oPhest  wine  may  be  valued  at 

150  livrcs  each 480 

The  two  othei-8  at  fifty 100 

First  result         .         .     650 
From  which  we  must  deduct  the  expense  of  bottling 
and  of  cooperage  at  ten  livres  for  each  piece  of  the 
best  wine.     The  fining  nf  these  wines  being  most 
expensive         .......       80 

For  (he  two  other  pieces  three  livres  only     .         .         6 
Annual  interest  of  the  money  laid  out  for  the  ground, 

&c 100 

Taxes,  &c. 78 

Labour,  &c.  as  above 306 

016 
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Firstresult.        . 850 

From  which  deduct  as  above  .  .     616 

Net  produce  of  an  acre  of  vineyard  in  middling  years     84 

We  may  easily  perceive  that  the  net  produce  cannot  be 
estimated  upon  very  just  and  rigorous  data,  as  the  wines 
of  Ay,  Hautvillers,  Epernay,  and  Pierry,  fetch  from  two 
hundred  to  four  hundred  livres  each  piece ;  and  a  mean 
price  must  be  ftxed  for  all  the  other  classes  of  Champagne 
wines,  which  sell  for  ninety  up  to  two  hundred  livres. 
'  It  follows  from  this  statement,  that,  without  great  inw 
dustry,  a  proprietor  can  derive  but  a  small  profit,  who  is 
obliged  to  sell  annually  in  the  cask  the  produce  of  his 
vines :  the  rich  proprietor  only,  who  can  afford  to  put  his 
wines  into  bottles,  and  keep  them  for  two  or  three  years^ 
can  depend  upon  a  certain  and  real  profit. 

In  wh&t  Manner  is  the  Vine  planted  in  the  Mountain^ 

The  vines  are  planted  differently  in  the  moontain  and 
on  the  banks  of  the  river.  The  greater  part  of  the  vine^'^ 
gfowcrs,  who  have  contracted  habits  which  they  wUlnot 
give  up,  notwithstanding  flie  inconveniences  which  they 
are  every  day  VT&i^  ^^%  plant  their  vines  in  March  only : 
the  shoots  they  use  are  either  produced  from  the  tall  viner^ 
which  have  been  beaten,  and  which  have  very  few  roots^  or 
from  other  plants  which  spring  up  among  the  low  vines 
at  the  moment  of  cutting  the  vines,  and  which  have  also 
very  few  roots,  since  they  are  procured  fifpa  stalks  that 
have  lain  on  the  ground  since  the  commencement  of  the 
season.         y 

'  *'  (To  he  continued  J 
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No.  18. 

Method  of  painting  Linen  Cloth  in  Oil  CdourSy  to  he 
more  pliant,  durable^  and  longer  impervious  to  Wdter^ 
than  in  the  usual  Mode.  By  Mr.  William  Andbb- 
SOX,  of  His  Majesty- s  Bock-Tardy  Portsmouth.* 

Sir — I  beg  leave  to  lay  before  the  Society  of  Arts,  ftc. 
the  following  improvements  and  observations,  which  I 
UofMTwiU  be  of  service  to  the  public. 

Having  never  heard  or  read  of  any  method  being  dis- 
covered to  prevent  paint  when  laid  on  canvass  from  har- 
dening to  such  a  degree  as  to  crack  and  eventaally  to 
break  the  canvass,  and  render  it  unserviceable  in  a  short 
time ;  and  having  been  an  eye  witness  for  many  years  of 
much  canvass  jierishing  for  want  of  such  discovery,  in 
tlic  immense  quantities  painted  for  covering  seamen's 
hammocks,  and  for  other  uses  on  board  his  BUijesty's 
ships ;  I  long  had  it  under  consideration  to  find  out  such 
an  ingredient  as,  when  mixed  with  paint,  would  j^lN^erve 
the  canvass  and  paint  laid  tliereon  from  the  damages 
above  mentioned :  and  after  experiments  for  a  considera- 
ble time,  I  have  discovered  such  an  article,  and  made 
trial  of  it  with  effect  above  ihttk  years. 

The  canvass  I  have  painted  has  been  submitted  to  the 
iggpection  of  the  Navy  Board,  who  arc  so  perfectly  satis- 
OBd  with  my  new  metliod,  that  general  directions  are  noi» 
g^ven  to  paint  all  canvass  in  his  majesty's  dock-yards  in 
this  manner;  which,  in  addition  to  the  advantages  I  have 
before  mentioned,  actually  saves  an  expense  of  one  guinea 
iu  every  hundred  square  yards  of  canvass  so  painted,  as 
I  have  fully  stated  to  them.  Tlie  ingredient  I  use  is  not 
only  serviceable  for  ships'  canvass,  but  also  for  canvfliss 

•  TiUochy  ToL  33,  p.  151.  From  Tratuactlons  of  the  Society  for  the  Eneou- 
ragement  qf  Aru,  J^tanufacturesy  and  Commerce,  for  1807. — The  silver  medal  of 
the  Society  was  voted  to  Mr.  Anderson  for  this  coromunicalion. 
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defii^Dcd  for  pniiitiDgs^  for  floor  cloths,  and  for  psinted 
coverinss  within  and  without  doors.  1  have  no  doubt  of 
il  being  ai>plit'd  fo  many  other  purposes  I  am  yet  unac 
qu&iiited  with  :  as,  from  actual  ti-ials  for  neat  four  years. 
I  can  vouch  for  its  bein°;  a  preservative  to  red,  yellow, 
and  bluek  paints,  when  ground  in  oil  and  put  in  casks. 
When  the  paints  were  examined  at  the  expiration  of  such 
time,  they  discovered  no  improper  hardness;  but  when 
laid  on  the  work  with  a  brush,  they  dried  in  a  reniarkabh- 
manner,  without  the  addition  of  any  of  tlic  usual  dryinc; 
articles.  I  still  preserve  some  of  these  paints  for  futuH' 
trials,  and  I  believe  this  plan  of  preserving  colours  will 
be  of  essential  use  to  colourmen,  and  other  persons  wb« 
purcliase  colours  for  c.vportalion.  The  ingi'cdient  I  usr 
ia  perfectly  simple,  being  a  solution  of  yellow  soap;  and 
tlie  composition  fur  painting  is  made  in  the  following 
manner : 

To  one  pound  of  soap  I  add  six  pinlg  of  water  in  a  vcs 
ael  ov«  the  fire :  in  a" few  minutes  after  the  boiling  of  the 
water  the  soap  will  dissolve ;  whilst  hot  it  is  to  be  mixed 
with  oil  paint,  prepared  as  hereafter  directed,  and  is  then 
St  for  immediate  use.  The  above  ([tiantity  of  soap  solu- 
tion will  be  sufficient  to  mix  with  one  hmiilred  weight  of 
paint.  The  Urst  coat  (»  bo  laid  upon  the  canvass  is  to  be 
entirely  of  this  composition,  without  first  wetting  the  can- 
vass In  the  usual  way.  A  very  small  proportion  of  it,  or 
none,  is  necessarj"  in  the  second  coat ;  and  the  third  coat 
should  be  of  oil  paint  alone. 

The  method  heretofore  practised  in  his  majesty's  dock, 
yards  for  painting  canvass,  was  as  follows:  The  canvass 
was  flnt  wet  with  water,  then  primed  with  Spanish  brown : 
a  second  coat  given  it  of  a  chocolate  colour,  made  from 
Spanish  brown  and  black  paint;  and,  lastly,  finished 
with  black.  This  mode  is  destruclivc,  and  more  expen- 
sive than  mine  io  the  projiortion  before  mentioned.     In 
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ny  method,  to  ninety-six  pounds  of  English  ochre  ground 
ia  boiled  oil,  I  add  gixteea  poutids  of  black  paint,  being 
oRK-sixth  in  proportion  of  the  ochre;  this,  when  mixed. 
Ibnns  an  indifferent  black.  The  solution,  made  of  one 
pound  of  »iuap  and  six  pints  of  water,  is  to  be  added  to 
this  paint,  and  well  united  therewith;  and  without  the 
canvass  being  previously  wet,  this  composition  is  to  be 
laid  upon  the  canvass  as  stiff  as  can  conveniently  be  done 
with  the  brush,  and  this  first  coat  will  form  a  tolerably 
smooth  surface.  The  second  coat  is  to  he  formed  of  the 
same  proportion  of  English  ochre  and  black,  without  any 
soap  solution  :  and  the  tliird  or  finishing  coat,  to  be  done 
vith  black  paint  as  usual.     I  am,  &c. 

Wn.LiAM  Andehson, 

MisicT  Punter  of  H.  M.  Dock-Yud  at  P 

Portsea,  October  31,  1806. 


I 


Sir — Agreeably  to  the  lefjuest  In  your  letter,  I  have 
enclosed  rerlificates  relative  to  my  new  method  of  paint- 
ing canvass;  and  I  take  the  liberty  of  informing  you  of  a 
method  of  obtaining  from  painted  canvass,  unserviceable, 
the  whole  of  the  colour  laid  thereon,  and  to  do  it  at  a  very 
small  expense.  This  I  discovered  since  I  last  wrote  to 
you,  and  I  believe  it  will  be  of  considerable  advantage  to 
government,  who,  for  want  of  such  a  thought,  have  buried 
and  burnt  immense  quantities  of  ships*  hammock  cloths, 
when  found  unserviceable,  to  prevent  embezzlement  from 
taking  place.  I  suggested  the  idea  to  N.  Diddems,  esq. 
builder  of  Portsmouth  yard,  who  communicated  it  to  the 
honourable  George  Grey,  commissioner.  I  obtained  leave 
to  make  an  experiment,  which  I  repeated  thrice,  and 
found  that  from  one  ton  of  painted  canvass,  unserviceable, 
I  obtained,  upon  an  average,  four  hundred  weight  of  dry 
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i-ulour,  in  value  to  government  nine  pounds  six  shillings; 
the  expense  of  the  process  not  exceeding  six  slullings. 

This  I  effected  by  calcination,  raking  aside  the  ashes 
and  aprinkling  them  with  water,  to  prevent  loss  of  paint 
through  excess  of  heat.  By  passing  the  calcined  matter 
through  a  fine  sieve,  it  is  perfectly  prepared  for  grinding ; 
it  grinds  well,  possesses  a  good  body  for  covering  with, 
and  dries  well  with  a  good  gloss.  Its  increase  of  bulk, 
in  comparison  with  common  colour  of  e(|iial  weight,  gives 
it  the  advantage  of  covering  more  work.  The  colours 
yielded  by  the  calcination  of  diffrreut  coloured  canvass 
are  as  follow :  viz.  Canvass  which  has  been  painted  with 
black  paint  only,  produces  a  black  colour.  Canvass  fi- 
nished black,  but  which  has  had  a  previous  red  or  yellow 
ground,  will  produce  a  dark  chocolate  colour.  Canvass 
painted  lead  colour  will  yield  a  gdad  dark  lead  colour.  I 
am,  &c. 

William  Axdkrsok. 
Poftaea,  March  S5,  1807- 

To  C.  Taylor,  M.  D.  Sec. 

Certificates,  dated  March,  I8O7,  were  received  from 
the  following  persons,  viz. 

A.  Stow,  lieutenant  and  commander  of  the  gun-bi-ig 
8teady,  stating,  that  in  (he  preceding  month  of  October 
be  had  received  on  board  his  shipasel  of  hammock  cloths, 
painted  after  the  method  invented  by  Mr.  William  An- 
derson, which  had  been  constantly  in  use  since  the  time 
above  mentioned,  and  appeared  fully  to  answer  the  end 
proposed,  of  rendering  the  canvass  soft  and  pliable,  of 
preventing  its  cracking,  or  the  paint  peeling  off,  and 
which  in  the  old  method  bad  been  a  subject  of  much  com- 
plaint. 

JoHK  Pridv,  lieutenant  ami  commander  of  the  Gladia- 
tor, and  formerly  commander  of  the  Dapper,  on  which 
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latter  ship  a  set  of  hammock  eloths^  painted  after  Mr. 
Anderson's  method^  appeared  fully  to  answer  the  end  pro- 
posed. 

P.  F.  Wtatt^  oil  and  eolourman^  Portsea^  stating  that 
he  had  seen  eanvass  painted  after  Mr.  Anderson's  new 
method,  which,  after  a  trial  of  sixteen  months,  Remained 
perfectly  soft  and  pliable,  the  paint  by  no  means  crack- 
ing or  peeling  off,  and  that  the  gloss  was  retained,  thon^ 
it  had  been  exposed  to  all  weathers.  He  farther  added, 
that  he  had  seen  the  paint  prepared  by  him  from  old 
painted  canvass  found  unserviceable,  and  had  worked 
and  painted  therewith ;  that  it  was,  in  his  judgment,  very 
good,  and  w^ould  answer  either  on  canvass,  wood,  or 
iron. 

Ns.  DiDDEMS,  master  shipwright,  Portsmouth  dock- 
yard, stating,  that  M%^Anderson  had  proposed  to  him  to 
obtain,  by  calcination,  from  old  unserviceable  painted 
canvass,  the  paint  which  had  been  laid  thereon ;  that  such 
experiment  was  made,  and  four  hundred  weight  of  dry 
serviceable  paint  prepared  from  one  ton  of  such  canvass ; 
that  he  had  seen  it  when  ground  in  oil  and  laid  on  work, 
when  it  appeared  to  possess  all  the  properties  of  good 
paint,  and  had  therefore  been  recommended  by  him  to 
the  Navy  Board. 


Sir — ^In  answer  to  your  letter  of  the  j|0th  of  April,  in 
which  you  informed  me  that  the  committee  were  desirous 
that  I  should  furnish  them  with  a  sample  of  canvass 
painted  in  the  old  method,  and  another  on  my  improved 
plan,  I  trust  that  I  shall  be  able  fully  to  comply  with  their 
request.  In  the  first  place,  I  have  sent  a  small  sample 
of  the  residuum  of  the  burnt  canvass,  fit  for  grinding  in 
oil  for  paint,  also  a  piece  of  canvass  painted  therewith, 
marked  No.  1;  another  piece  painted  after  the  old  me- 
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ihod,  marked  No.  2;  another  piece  painted  according  to 
my  process,  marked  No.  3;  and,  lastly,  a  piece  finislied  en. 
tirely  with  a  new  composition,  niarlted  No.  ■!;  each  sam- 
ple having  received  three  coats  of  paint.  Upon  examining 
No.  g,  you  will  find  it  hecoming  from  time  to  time  more 
stubborn,  in  consequence  of  the  paint  hardening;  and 
when  a  small  ridge  is  formed  in  it,  by  pressing  it  between 
the  ftnger  and  thumb,  it  will  soon  discover  that  it  is  sub- 
ject to  crack,  and  by  tliis  means,  permitting  the  wet  to  en- 
ter it,  will  soon  rot  the  canvass. 

The  space  of  time  |>roper  between  laying  on  the  new 
preparation  and  the  second  coat,  ought  to  he  one  entire 
day;  but  if  saving  time  is  au  object,  the  second  coat  may 
be  put  on  the  day  following  the  first ;  for,  if  the  canvass 
\»  placed  in  an  advantageous  situation  for  drying,  the 
composition  will  dry  or  harden  so  as  not  to  rub  off". 

Canvass  finished  entirely  with  the  composition,  leaving 
it  to  dry  one  day  between  each  coat,  will  not  stick  toge- 
ther if  laid  in  (luantities,  as  you  will  find  by  making 
experiments  on  the  sample  No.  -t, 

Since  the  Navy  Board  have  given  directions  for  ship's 
eanvass  to  be  painted  according  to  my  method,  I  find, 
upon  calculation,  that  I  have  painted  upwards  of  twenty 
thousandyards  since  November  last,  a  great  part  of  which 
has  not  been  hung  up  for  painting  and  drying  more  than 
one  week,  as  no  more  time  conid  he  allowed  me,  in  con- 
sequence of  ships  sailing.  My  plan  was  therefore  to  lay 
on  the  composition  the  first  day,  to  coal  it  the  second  day, 
and,  leaving  one  intermediate  day,  to  finish  it  on  the 
fourth.  Three  days  were  then  allowed  it  to  dry  and  bar- 
den;  and  when  afterwards  taken  down  and  folded  toge- 
thcr  in  cloths,  containing  sixty  or  seventy  yards,  tbey  did 
not  stick  together. 

Having  no  means  of  giving  information  to  persons  con- 
eemed  in  grinding  colours,  so  well  as  through  (he  me- 
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dium  of  the  Society  of  Arts,  &c.  I  beg  leave  farther  to 
relate  how  I  have^  for  the  last  three  years^  saved  the  la- 
hour  of  three  men  out  of  four  in  grinding  coloors  with 
the  common  mills  employed  for  that  purpose.  One  mill 
has  ever  been  considered  sufficient  for  a  man  to  tnrn^ 
whereas  one  man  can  now,  with  perfect  ease,  tarn  foiur 
mills ;  this  is  effected  by  placing  two  miUs  on  «adi  side 
of  the  winch,  so  close  as  only  to  leave  room  for  the  iy 
wheel  to  play  between  them.  The  spindles  of  each  on 
either  side  are  locked  together  by  a  smalV  iron  collar, 
with  a  pin  passing  through  it.  The  distance  of  the  mills 
thus  paired  from  each  other,  in  order  for  the  man's  stand- 
ing between  them  to  turn,  is  two  feet  six  inches.  The 
distance  of  the  arms  of  the  winch  screwed  on  the  end  of 
the  spindles  on  either  side,  is  two  feet  two  inches;  the 
length  of  the  arm  is  one  foot  six  inches  from  the  spindles 
to  the  bar  across  which  the  man  clasps  in  order  to  tum. 

Fly  wheels  at  the  extremity  are  impediments.  Neces, 
sity  was  truly  the  mother  of  invention  to  me  in  this  ease, 
as  I  had  great  demand  for  paint,  and  I  was  not  allowed 
men  sufficient  for  the  work  in  the  common  way. 

Persons  will  sci^rcely  believe,  without  seeing  the  ex- 
perimeiit,  the  ease  with  which  they  turn.  If  a  little  ex- 
traordinary motion  is  first  given  them,  and  they  are  then 
left  alone,  they  will  continue  to  go  round  sixteen  times ; 
so  that  a  man  with  one  hand  may  turn  them*    I  am^  &e. 

William  Andi&rson. 
PorUea^  May  6,  I8O7. 

To  C>  Taylor,  M.  D.  Sec. 


Sir — ^I  have  stated  to  the  Admiralty  Board  the  sever 
ral  improvements  made  by  me  in  paint  work ;  and  in  ooa- 
sequence  thereof  tliey  have  desired  the  principal  officers 
of  our  yard  to  report  to  them  on  their  merits,    T^e  oA- 
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eers,  who  have  for  more  than  twelve  months  past  daily 
had  the,  execution  of  them  uudcr  then-  inspection,  have  rQ> 
commi'mled  tlic  same  in  strouger  terms,  and  the  advan* 
f  ages  tliciTof,  to  the  lords  conituissiuners,  beyond  my  state, 
meut,  1  have  enclosed  to  you  a  certificate  relative  to  the 
ship  Bibcrnia.  which  arrived  here  the  ISth  of  May  last, 
and  for  which  vessel  I  painted  a  set  of  hammock  cloths, 
containing  thirteen  hundred  yards  of  canvass,  in  June 
1806,  after  my  new  method.     I  am.  &c. 

William  Anderson. 
PoHsmoHihy  JVov.  S7-  I8O7. 
To  C.  Taylor,  M.  D.  Sec. 


NO.  SO. 

DescTiption  of  a  Revolving  Telegraph,  for  conveying 
Intelligence  by  Figures,  LetterHf  Wards,  or  Sentences. 
Bfi  John  Kkdman  Coxc. 

[Wkh  an  engrav-inp.) 

In  the  construction  of  a  telegraph,  it  must  be  obvious 
that  certain  principles  are  to  be  kept  in  riew.  These 
are, 

1.  That  the  sigaais  should  be  few,  plain,  and  readily 
perceptible. 

S.  Tliat  the  machine  itself  should  be  of  a  nature  to 
combine  strength,  durability,  and  easy  execution. 

3.  That  it  should  be  susceptible  of  being  worked  with 
facility,  exactness,  and  despatch. 

With  respect  to  most  of  the  telegraphs  of  which  we 
have  any  account,  some  will  he  found  to  possess  some  of  . 
these  points,  whilst  they  are  deficient  in  others;  and  it  is 
not  too  much,  perhaps,  to  assert,  that  not  one  is  altogether 
possessed  of  every  (lualiftcation,  which  shall  render  this 
machine  exfeusively  nseful. 


t. 


tffiifa 


De»cnjtlioii  of  a 

Without  liopiitg  that  the  one  I  am  ahout  to  descrihe  is 
free  from  every  objection,  I  am  disposed  to  regard  it  as 
more  perfect  than  any  one  in  present  use;  and  I  would 
Hatter  myself,  that  the  principles  on  wbicli  it  is  construct- 
ed, may,  hy  experience,  be  so  much  improved  upon.  &» 
to  prove  it  really  the  important  iustrumcnt  of  communica- 
tion the  name  implies. 

A  cursory  view  of  the  accompanying  engraving,  will 
give  a  general  idea  of  its  formation,  bo  as  to  render  the 
description  easily  to  be  understood. 

This  machine  consists  of  a  semicircle  of  any  required 
magnitude,  raised  upon  and  firmly  fixed  to  a  strong  wood- 
en frame,  four,  six,  or  eight  feet  high,  hy  means  of  iron 
rods  or  radii.  To  this  frame  is  connected  a  strong  up- 
right shaft  of  wood  or  iron,  passing  through  the  lower 
horizontal  beam,  and  having  attached  at  this  part  a  per- 
forated shoulder,  for  the  passage  of  the  i-opes  from  the 
machine  to  the  observatory  below.  Tliis  shoulder  is 
firmly  fixed  in  the  beam;  but  is  cnnlinued  downwards  a 
sufficient  distance  to  rotate  in  a  circular  opening  of  the 
roof  of  the  huilding,  the  shaft  itself  reaching  to  the  bot- 
tom of  the  chamber,  and  is  there  received  in  a  socket  in 
which  it  plays.  The  object  of  this  contrivance  is,  to  per- 
mit the  rotation  of  tlie  telegraph  without  any  obstruction 
to  the  free  play  of  the  ropes.  The  mtation,  though  in 
part  effected  by  the  shaft,  is  more  especially  dependant 
upon  two  or  more  strong  iron  castors,  or  rollers,  sunk 
into  the  lower  beam  on  each  side  the  centre,  aud  running 
on  horizontal  circles  of  iron  let  into  the  roof.  The  shaft 
preserves  the  machine  in  its  proper  situation. 

The  frame  is  so  constructed  as  to  permit  a  strong  iron 
cap  to  he  fixed  to  the  head  of  the  shaft,  which  branches 
out  into  two  arms,  to  form  the  centres,  in  which  the  axei 
of  the  wheels  of  the  telegraph  freely  rotate.  Of  these 
axes,  the  one,  interior  and  solid^  passes  through  the  other. 
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wiiicli  it;  a  cylindrical  lube.  Of  the  two  wheels  which 
work  the  shiilters  of  the  windows  of  the  telegraph,  the 
outer  one  is  lixeil  to  the  solid  axis,  whi<^h,  at  the  further 
extremity,  whci-e  it  pRsaes  out  from  the  hollow  axis,  has  a 
shortupriglit,  to  which  is  attached  a  returning  arm,  funuiag 
parallel  with  the  axis,  and  having  at  the  cxtiemity  one 
of  the  shutters  dovetailed  into  it;  beneatli  this,  a  friction 
roller  plays  upon  the  periphery  of  tlie  hollow  axis,  there- 
by supporting  the  weight  of  the  shutter,  and  facilitating 
the  motion.  The  inner  wheel  is  connected  to  the  edge 
of  the  hollow  axis,  and  has  the  second  shutter  morticed 
firmly  into  its  interior  edge,  so  that  it  plays  exterior  to 
the  flrst  shutter,  as  closely  as  the  parts  will  admit;  and 
to  prevent  any  interruption  from  each  other,  a  narrow  se- 
micircular rim  along  the  edge  of  the  telegraph  may  be 
adapted,  to  preserve  each  in  its  line  of  motion. 

These  shutters  are  formed  of  thin  well  i^easoned  plank, 
sheathed  witli  copper  or  tin  plates,  or  the  shoulders  may 
be  small  iron  rods,  terminating  in  hruad  paddles  of  an 
appropriate  form.  The  wheels  wbicb  work  them  may 
be  of  any  size  that  experience  shall  direct,  probably 
about  one  third  in  diameter,  of  that  of  the  semicircle  con- 
stituting the  telegrapli. 

The  telegraph  itself  is  formed  of  two  paraUcl  semicir- 
cular sheets  of  iron  or  cnp[ier,  of  six  inches  or  a  foot 
wide,  situated  about  two,  three,  or  four  feet  apart,  (more 
or  less,  according  to  the  size  of  the  machine,  and  as  ex- 
perience may  approve,}  and  divided  into  thirteen  equal 
ehamhcrs,  all  being  accurately  closed  before  and  behind ; 
an  opening  or  window  being  cnt  in  each  chamher  on  both 
sides,  of  such  a  size  as  readily  to  be  seen  at  the  stations 
next  adjoining,  by  the  free  passage  of  the  light;  a  suf- 
ficient interval  between  eacli  opening  being  preserved,  lu 
render  the  windows  accurately  defined:  to  make  the 
bright  appearance  of  the  windows  more  conspicuons,  eve- 
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py  part  of  the  machine  may  be  painted  black^-^the  wheels^ 
shatters^  frame^  and  even  the  whole  inferior  semieircolar 
spaee. 

The  ropes  that  move  the  wheels,  (by  which  the  shat- 
ters are  made  to  close  the  window  required,)  are  carried 
down  into  the  observatory  by  /ippropriate  pulleys,  and 
through  openings  in  the  lower  beam  and  shoulder  of  the 
shaft.  These  ropes  are  divided  accurately  by  spaces 
equal  to  the  thirteenth  part  of  the  diameter  of  the  wheels, 
and  are  to  be  numbered  1, 8, 3, 4,  &c.  corresponding  with 
the  thirteen  chambers  in  such  a  way,  that  the  two  ropes 
which  go  to  one  wheel  may  have  the  order  reversed,  so 
that  by  bringing  down  a  particular  number  of  the  rope 
to  a  fixed  point  on  the  shaft,  we  shall  know  the  corres- 
ponding  window  above,  is  closed  by  the  shutter,  connect- 
ed with  the  wheel  we  are  turning.  The  double  number- 
ing of  the  ropes  may,  perhaps,  be  obviated,  by  attaching  to 
one  of  them  a  weight  sufficient  to  draw  back  the  shutter  toits 
point  of  departure ;  in  which  case,  the  shutter  will  always 
remain  below  the  range  of  windows,  unless  the  opposing 
rope  is  pulled  by  the  observer,  to  the  point  desired. 

To  employ  this  telegraph  by  night  (which,  however,  is 
rarely  requisite),  lamps  are  placed  within  the  chambers^ 
and  the  intensity  of  the  light  hereby  produced,  is  greatly 
augmented  by  lenses  fitted  to  the  windows.  These  might 
be  fixed  in  a  semicircular  frame,  which  could  be  made  to 
sink  during  the  day  below  the  range  of  windows.  If 
used  by  night,  four  shutters  must  be  employed  (two  ob 
each  side)  to  obstruct  as  necessary,  the  light  from  the  ad- 
joining  station  on  either  side. 

Over  the  central  window  of  the  telegraph  is  fixed  a 
sheet  iron  or  copper  parallelogram,  or  tower,  six,  eight,  or 
ten  feet  high,  of  equal  width  with  the  machine.  This  is 
divided  into  three  or  more  chambers,  the  lowest  one 
blanks  for  the  reception  of  blinds  running  in  appropriate 
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grooves,  and  falling  into  the  blank  etiamber  by  their  own 
weigltt.  'I'bey  are  raised  bv  meana  of  ropes  pai^sing 
uverpnlttes  in  proper  situations,  and  running  donn  into 
the  observatory.  The  upper  chambers  of  this  case  have 
eircnlar  openings  or  windows,  of  two  or  more  feet  in  di- 
tmeter,  which  are  closed  as  occasion  requires  by  the 
I  tbove  mentioned  blinds.  At  night,  lamps  are  to  he  fixed 
[  in  the  chamhersi  and,  as  one  or  other  ligbt,  or  the  whole 
number,  are  ohscui-cd,  so  signals  are  constituted  distinct 
from  those  of  the  telegrajih  itself.  The  United  States' 
Bag  may  surmount  this  tiiwer,  and  may,  if  necessary,  be 
nade  accessory  to  the  general  communication. 

It  is  scarcely  necessary  to  mention,  that  the  machine 
must  be  sufficiently  elevated  above  all  adjoining  build- 
ings, 90  as  to  be  conspicuous  in  every  point  to  which  it 
maybe  revolved. 

When  the  machine  is  fixed  permanently  in  a  large 
town,  the  huilding  on  which  it  i»  elevated  would  he  per* 
liaps  best  C4instructe(l  of  an  hexagonal  or  octagonal 
form,  by  which  means,  as  mtiny  windows  of  observation 
nuy  be  connected  with  the  observatory;  and,  if  the  room 
u  made  of  brick  or  stone,  it  might  l>e  eanity  vaulted,  so 
tstu  secure  it  from  fire,  (which  might  destroy  the  machine 
above,)  and  render  the  circles  of  rotation  in  the  roof, 
more  solid  and  secure. 

The  rotation  of  the  machine  is  easily  accomplished  iu 
tbe  observatory  by  one  or  two  persona,  by  means  of  an 
korizontal  bar  passing  through  the  shafi. 
'         Tbc  advantages  of  this  telegraph,  1  conceive  lo  be 

1.  lis  simplicity;  for  by  the  proper  obscuration  of  the 
thirteen  chambers  of  the  semicircle,  all  the  letters  of  (he 
Vlpliabct,  &c.  may  be  signified.  It  is,  1  think,  capable 
•rbeing  efiected  with  one  shutter  only,  in  place  of  two, 
U  ahovc  recommended,  even  without  the  upper  cAse  or 
iBWer,  but  certainly  in  conjunction  with  it.  I  have  not, 
V  matured  the  plan  completely. 
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S.  By  its  capability  of  rotation,  one  machine  is  adequate 
to  convey  signals  from  a  centre  to  cvi^ry  point  of  the  com- 
pass;  and  hence  is  peculiarly  aduptetl  for  large  towns, 
especially  for  our  seats  of  government. 

3.  By  the  mutations  of  which  it  is  capable,  it.ts  impoS' 
siblc  to  detect  the  intelligence  communicated ;  for  sig- 
nals can  be  equally  adapted  to  figures,  letters,  words,  or 
sentences,  and  the  key  may  be  changed  ad  infinitum. 

4.  By  a  slight  modification  it  would  probably  be  well 
adapted  to  vessels  of  war,  as  a  permanent  or  temporary 
appendage  to  one  of  the  upper  yards.  8ix  chambers,  in 
place  of  thirteen,  would,  I  think,  supply  every  requisite 
signal,  particularly  with  the  aid  of  a  few  flags ;  or  the  up- 
per case  or  tower  alone,  with  an  increased  number  of  cir- 
cular windows  might  readily  he  elevated  at  the  summit  of 
the  mast,  or  be  carried  out  to  the  extremity  of  a  yard,  as 
the  steering  sails  are,  by  means  of  a  boom,  and  no  doubl 
by  the  changes  that  could  be  made,  would  answer  every 
object  at  sea. 

I  have  gone  upon  the  liuppositiuu,  in  the  account  of  the 
above  machine,  that  all  the  windows  in  the  semicircle  are 
exactly  similar;  as  I  have  heard  it  objected,  that  some 
difficulties  might  arise  in  the  signals  by  a  mistake  id  the 
observer  of  the  chamber  closed,  I  shall  point  out  a  mode 
by  which  this  may  be  obviated,  although  this  must  arise 
from  inexperience  and  inattention,  and  is  therefore  on  a 
footing  with  the  possible  mistakes  of  every  other  tele- 
graph. 

My  plan  is  the  following :  To  have  each  chamber  dif- 
ferently consti-ucted  on  each  side  the  central  one.  TTms 
suppose  the  central  chamber  to  be  circular,  the  othert 
might  be  as  follow  : 

vot^o^n  ont^oz/ov 
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Fi-oni  tilt  great  (liSi'reiice  between  each,  it  can  scavcely 
be  Hupijascd  lliat  chambers  tbiiH  formed,  it  lliree,  four^  or 
Ave  feet  large,  would  not  bcsuSivieDlly  conspicuous  at  the 
greatest  distance  that  telei;rapbic  signals  are  communica- 
ted. It  must  be  persons  totally  unlit  Tor  the  f^ituation, 
who  could  not  eauily  acquire  a  knowledge  of  Ibe  cham- 
ber obscured.  I  s^y  nothing  further  on  this  point,  since 
CKperiencc  perhaps  is  required  to  know  exactly  what 
figures  are  best  adapted  for  distant  view ;  and  it  is  only 
genera]  principles  I  propose  to  etitablish  thronghoul, 
u'hicli  may  serve  as  fomidatiuns  for  practical  experi 
meuts. 

1  shall  now  equally  in  a  general  poinl  of  view,  give  an 
idea  of  the  maaner  of  making  or  rather  eonstituling  the 
gignaU,  since  it  will  altogether  depend  on  the  arrauge- 
meuts  agreed  on  in  the  key  of  tbc  communications. 

I  shall  suppose  the  hour  of  communication  arrived; — 
(it  will  probably  he  best  to  have  certain  tixed  periods  of 
fommunicalion;)  the  signal  of  commencement  is  hoisted 
throughout  the  liue,  successively,  from  first  to  last,  none 
'  withdrawing  his,  until  thestation  in  advance  has  elevated 
This  signal  might  consist  of  the  flag  of  the  Union, 
were  it  not  for  the  wind  being  ol'tcn  uufavourable  to  its 
proper  display :  hence,  pei'hap«<,  it  will  be  better  to  blind 
Uie  upper  chamber  of  the  parallelogram  or  tower.  This 
signal  being  made  and  withdrawn,  the  lower  cliambcr 
may  be  darkened  to  signify  figures,  or  both  chambers  may 
be  darkened  to  imply  letters,  as  the  medium  of  correspon- 
dence. These  preliminaries  being  settled,  requiring  nu 
more  lime  than  is  requisite  to  hoist  the  blinds,  and  ascer- 
taiu  if  the  next  In  succession  has  answered  them,  the  same 
chambers  serve  now  another  purpose  in  the  progress  uf 
correspondence.  Tims  the  upper  chamber  closed,  im- 
plies the  signal  t>f  error,  and.  of  ronr-je.  a  repetition  uf 
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Explanation  of  the  Plate. 

Fig.  1,  Plate  8, — Geometrical  elevation  of  the  tolegrapk, 
seen  from  behind^  with  a  perpendicular  section  of  tbe 
chamber  of  observation .  One  half  of  the  telegraph  and 
frame  is  seen  covered  \^ith  black  cloth^  or  painted^ 
leaving  only  the  windows  of  the  chamber  permeable 
to  the  pasSl&ge  of  light.  This  back  part  of  the  telegraph 
chambers,  when  complete,  is  equally  covered  with  the 
front.  It  is  left  unfinished  here  to  permit  the  view  of 
the  different  chambers. 

ABGD,  the  frame  on  which  the  telegraph  is  raised. 

£F,  the  semicircular  frames  of  iron  or  copper,  subdivided 
into  13  chambers.  j 

G,  the  rods  or  radii  supporting  it  on  the  wooden  frame,    w 

H,  the  shaft  passing  through  the  lower  beam  CD  into  the 
observatory,  and  playing  in  the  socket  a. 

I,  the  shoulder  attached  to  the  shaft,  and  fixed  firmly  in 
the  beam,  its  lower  part  playing  in  a  circular  opening 
of  the  roof.  The  ropes  6,  c,  are  seen  descending  from 
one  of  the  wheels,  through  the  perforations  of  the  beam 
and  shoulder. 

ddf  iron  castors  or  rollers  sunk  into  the  beam,  on  which 
the  telegraph  and  frame  rotate  in  horizontal  circles  on 
the  roof. 

K,  the  iron  cap  on  the  top  of  the  shaft,  branching  out  into 
the  aims  which  support  the  axes  of  the  wheels,  the  in- 
ner one  of  which, 

L,  is  here  seen,  having  a  shutter  e,  morticed  firmly  into  its 
interior  surface.  The  other  shutter^  is  seen  covering, 
on  the  off  side,  one  of  the  chambers  of  the  telegraph, 
and  is  attached  to  the  returning  arm  of  the  solid  axis. 
This  is  more  clearly  seen  in  fig.  3. 

M,  the  tower  or  parallelogram  raised  above  the  tele- 
graph ;  divided  into  three  chambers,  one  of  which  is 
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blank,  to  receive  the  shutters  covering  the  windoWB, 
which  fall  back  by  their  own  weight.  The  rojies 
which  hoist  them  are  seen  passing  over  ptilHes,  and 
down  into  the  observatory,  through  the  pei-forated  beam 
and  shoulder. 
N,  a  flag,  surmounting  the  whole,  to  be  occasionally 

used  for  signal!^. 
O,  the  obsciTatory. 
P,  the  signal  officer. 

Q,  the  workman  employed  ia  pulling  the  fopes  to  const! 
tute  the  signals,  as  ordered  by  the  officer  at  the  tele- 
scope. 
The  ropes  ai-e  divided  into  13  spaces,  corresponding 
vith  the  13  chambers  of  the  telegraph;  by  pulling  either 
of  which  to  a  fixed  point,  such  or  such  a  window  is  ob- 
scured. 
I     Fig.  2.   a,  the  lower  beam  of  the  fi-ame,  with  the  shaft  h. 

!  passing  through  it,  and  having  tiie  shoulder  e,  connect- 
ed: The  openings  for  the  ropes  are  here  seen  in  them. 
dj  the  iron  cap;  e  e,  the  arms  supporting  the  axes:/,  the 
solid  axis  passing  through  the  hollow  axis^;  A,  the 
upright,  and  returning  parallel  arm  of  the  solid  axis, 
playing  on  the  periphery  of  the  hollow  axis  with  a  fric- 
t         tion  roller  i.  ^■ 

I     kf  the  arm  of  one  of  the  shuttei-s  attached  to  the  retumuig 

iarm. 
/,  the  inner  wheel,  (with  a  shutter  morticed  into  its  inte 
rior  surface,}  attached  to  the  rim  of  the  hollow  axis. 
vt,  the  outer  wheel,  fixed  to  the  solid  axis,  by  which  the 
shutter  k  ia  worked. 
I     Fig.  3,  an  enlarged  view  of  one  of  the  castors  on  which 
the  telegraph  rotates. 
Fig.  4,   section  of  the  shaft  and  shoulder,  showing  the 
manner  of  constmcting  the  holes  for  the  passage  of  the 
ropes,  by  which  they  work  freely,  without  being  im 
^^jeded  by  the  rotation  of  the  machine. 
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NO.  81. 

Description  of  a  Method  of  connecting  Iron  Bars^  and 
coating  them  with  Leadj  so  as  to  form  solid  PiUarsfor 
Light  Houses  on  Rocks  covered  at  High  Watery  and 
to  defend  them  from  Corrosion.  By  Captain  Joseph 
Brodie^  of  the  RoyalJViavy.* 

(With  an  engraving.) 

FIG.  if  Plate  4^  A^  shows  four  rods  of  cast  iron^  com- 
posed  of  a  number  of  pieces  two  feet  long^  Hvetted  toge- 
ther in  a  manner  explained  by  the  plate^  so  as  to  produce 
the  effect  of  one  bar  of  the  thickness  of  the  whole.  B^  a 
tube  of  cast  iron,  formed  from  a  number  of  separate  piecee^ 
each  about  ten  inches  long,  and  which,  when  placed  round 
the  iron  rods  above  mentioned,  and  then  screwed  togei 
ther,  form  a  mould,  into  which  the  melted  lead  is  to  be 
poured,  to  coat  the  iron  rods.  C.  A  portion  of  the  rods 
covered  with  the  melted  lead,  so  as  to  form  a  cylindrical 
pillar  apparently  of  lead,  the  iron  being  perfectly  coated 
therewith. 

Pig.  2.  D  shows  the  manner  in  which  the  hollow  cy- 
linder is  formed  to  any  length  required,  by  the  junction  of 
a  number  of  semi-cylinders  rivetted  together  and  fitting 
each  other.  E,  the  side  flanges  screwed  close  together. 
F,  the  end  flanges  also  screwed  together,  as  prepared  for 
the  melted  lead. 

After  a  certain  portion  of  the  iron  rods  are  coated  with 
lead,  the  lower  parts  of  the  tube  are  taken  off  and  placed 
higher  up ;  by  which  repeated  changes,  a  few  tubes  will 
answer  the  purpose  to  coat  any  length  of  the  iron  rods. 

*  Nicholson,  vol.  11,  p.  108.   Communicated  to  the  Society  of  Arts,  (Menoint. 
icD€cciv.  258.)  who  voted  him  the  gold  medal 
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NO.  S3. 

Deacription  and  Use  of  a  Sea  Log,  and  Sounding  Ma- 
chine, invented  by  Jilr.  Edwaud  Massev,  of  Hanley, 
in  Staffordshire.* 

(With  an  engraving.) 

TO  the  nautical  reader  tbc  advantages  icsulting  from 
a  log,  tliat  win  give  a  dead  reckuniag  free  from  error,  or 
aearly  so,  must  be  sufficiently  obvious ;  and  to  olbera  it 
would  be  superfluous  to  point  them  out.  The  priuciple, 
on  wliieli  Mr.  Massey's  patent  log  is  constructed,  is  not 
new;  but  every  application  of  it  to  practice  lias  been 
found  defective,  and  tbis  is  the  difficulty  the  patentee  bas 
had  to  surmount.  To  understand  the  manner  in  whicli 
it  acts,  see  Plate  4,  uhere  a,  fig.  3,  is  that  part  of  the  log 
,  wldcb  registers  the  distance  sailed,  and  is  therefore  call- 
ed the  register;  it  contains  within  itself  a  set  of  wheel 
work,  wbich  operates  upon  the  fingers  of  the  several  in- 
dices, i,  S,  and  3,  b  is  the  rotator,  a  hollow  cylinder- 
made  air  tight,  and  so  nearly  of  the  same  specific  gravity 
as  water,  as  to  float  when  drawn  forwards  with  thevelo- 
city  of  mere  steerage  way.  On  this  rotator  are  fixed  four 
vanes  placed  obliquely.  It  is  then  fastened  to  the  regis- 
ter by  a  cord,  r,  about  six  feet  long:!  t<'  ^^f^  loop  hole  at 
the  other  end  of  the  register  is  secured  another  line,  e,  of 
sufficient  length  to  extend  beyond  the  eddy  of  the  ves8er» 
wake. 

.  The  finger  on  the  index  1  revolves  oncewliile  the  log 
moves  forward  one  mile ;  that  on  the  index  2  moves  once 
round  in  going  ten  miles;  that  on  the  index  3  makes  one 

•  NichoUon,  vol.  21,  p.  a«. 

f  Tliis  cord  is  shown  scarcely  une  tenth  part  of  its  proper  length  in  tlii? 
eagrwr'tng:  it  woulil  have  been  an  unnecenary  extension  of  the  pNte  to  reprr-  ^^^H 

■cm  it  othenriM,  ui  it  miiy  to  r««tlily  be  conceiveil.  ^^^H 
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revolution  when  the  distance  sailed  is  one  hundred  miles. 
When  the  machine  is  to  ti|)3^used^  all  the  fingers  of  the  in- 
dices are  set  to  0^  and  both  register  and  rotator  commit- 
ted to  the  water. 

As  the  vessel  moves  forward^  the  log  must  follow,  and 
from  the  obliquity  of  the  vanes  it  is  evident  the  rotator,  h, 
must  revolve  quicker  or  slower,  correspondent  to  the 
ship's  velocity.  This  rotatory  motion  is  communicated 
by  the  cord  c  to  the  universal  joint  dy  connected  with  the 
wheels,  which  consequently  revolve  with  the  rotatw  and 
cord,  and  thus  the  actual  space  passed  through,  in  any 
given  time,  is  registered  on  the  indices. 

Every  occasional  or  momentary  acceleration  or  retar- 
dation of  the  vessel,  from  irregularity  of  wind,  or  other 
causes,  which  ara  either  altogether  passed  over,  or  vary 
vaguely  guessed  at,  in  general,  are  accurately  registered 
on  this  machine,  which  not  only  gives  the  actual  rate  of 
sailing,  but  the  actual  distance  sailed,  since  the  last  in- 
spection. 

A  very  little  reflection  will  convince  any  observer  of 
the  great  superiority  of  this  machine  over  all  others  which 
have  been  hitherto  introduced. 

It  may  appear  rather  presumptuous  to  criticise  the  la- 
bours of  Smeaton^  and  many  others,  whose  endeavours 
were  not  crowned  with  complete  success :  but  it  is  neces- 
sary to  point  out  where  their  plans  failed,  in  order  to  prove 
the  very  superior  advantages  of  Massey's  log;  for  thou^ 
some  of  the  machines  answered  their  purposes  tolerably 
well  under  certain  circumstances,  none  of  them  were  near- 
ly correct  under  all  circumstances.  Some  were  erroneous 
when  the  ship  moved  less  than  four  miles  in  the  hour,  and 
others  became  so  when  the  rate  was  increased. 

In  most  of  the  former  inventions,  the  first  mover  was  a 
spiral,  or  a  rotator  in  the  shape  of  a  Y,  and  was  generally 
attached  to  a  register  kept  in  the  ship ;  and  as  it  was  ab- 
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siilatejy  necessary,  thnt  this  first  mover  sliould  be  oot  of 
the  wake  of  Uie  vessel,  it  bad  a  length  of  fifty  yards  of 
cord,  or  more,  to  carry  round  with  it  every  time  it  revolv- 
ed.  The  friction  caused  by  this  operation  was  such  as  to 
preclude  all  hopes  of  accuracy;  it  was  useless  in  anagi- 
Uted  sea.  the  rope  was  very  liable  to  kink,  and  in  faat 
aajting  tlie  rotator  would  sometimes  fly  out  of  the  water.* 
These  circumstances  rendered  it  impossible,  that  the  ro- 
tator  should  make  the  same  number  of  revolutions  in  pass- 
ing through  a  given  space,  under  different  velocities;  and 
bence  inaceuracy  was  unavoidable.  To  get  rid  of  this 
frictiou  of  the  long  line,  the  rotator  has,  in  some  instances, 
been  enclosed  in  a  cylinder,  and  a  register  been  attached 
to  the  outside.  But  though  (he  defect  of  excessive  fric* 
lion  was  thus  surmounted,  still  greater  inconveniences  re. 
suited.  It  may  be  sufficient  to  mention,  that  the  cyiin. 
der,  not  presenting  itself  horizontally  in  the  water,  wat 
liable  to  alter  its  position  whenever  the  velocity  of  the  vea- 
sel  was  changed,  which  caused  an  eddy,  or  dead  water^ 
(o  remain  in  the  cylinder;  and,  of  course,  the  rotator  was 
liable  to  err,  io  proportion  as  the  cylinder  lost  its  horizon- 
tal position. 

After  thus  hinting  at  the  imperfections  of  other  pre- 
vious methods  of  constructing  logs,  it  remains  to  point  out 
wherein  Massey's  plan  difters. 

Friction  is  the  principle  cause  of  mechanical  theories 
varying  so  widely  from  actual  experiment.  In  some  ma- 
chines one  (bird  is  allowed  for  its  effect,  while  the  opera- 
lion  in  others  is  nearly  suspended,  and  what  appeared 

'  Smealan,  in  Ilic  accnunl  ofhia  eiperimenta  on  SaumireL'i  log,  in  Ibc  PIiUo' 
wpMck)  Truisictitmi,  observes  on  Uiis  lutiject :  "  Upon  TDikins  up  Ute  accoant 
oT  tlu>  nin,  I  found  die  number  of  rotHtioni  were  leu  by  one  full  third  than  they 
BB^itlo  bare  been,  compared  wiUi  Uie  former  obMrrations,  which  ■flotdcd  ne 
temfincing  proof,  that  I  hit  instrument  was  cjnsiiLcrably  retarded  in  quick  mo- 
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veiy  plaasible  in  theory,  is  foimd  totally  useless  ill  prae- 
tice.  Tlios  the  friction  oiuft  rope  long  enough  to  extend 
beyond  the  eddy  of  ttie  vessel's  wake  would,  in  many  cir- 
cumstances, on  the  old  plan,  totally  impede  the  acfion  of 
the  rotator.^  Under  this  impression,  the  friction  in  Mas- 
ley's  patent  log  is  reduced  to  almost  nothing  by  the  follow- 
ing simple  contrivance.  The  whole  log,  consisting  of  the 
v^giste^jM  connecting  cord,  c,  and  the  rotator,  6,  is  com^ 
mitted  to^the  water,  by  a  log  line  of  sufficient  length  to 
reach  beyond  the  eddy  of  the  vessel's  wake.  As  the 
ship  moves  forwards,  the.  rotator,  and  cord,  c,  between  it 
and  the  register,  revolve  and  set  the  wheels  into  motidh ; 
nor  has  the  roughest  sea  been  found  to  prevent  this  ac- 
tion. 

The  rotator  also,  in  this  log,  is  so  constructed  as  always 
to  preserve  a  horizontal  position,  by  being  made  nearly  of 
the  same  specific  gravity  as  water ;  which  is  effected  by 
means  of  an  air  tube  passing  through  its  centre :  an  indis- 
pensible  requisite,  which  no  former  machine  possessed; 
and  for  the  want  of  which,  they  could  not  preserve  that 
horizontal  position  in  fast  and  slow  sailing,  which  is  ab- 
solutely necessary  to  obtain  auy  true  result. 

Another  very  important  improvement  consists  in  the 
contrivance  for  regulating  the  rotator,  by  which  means 
every  rotator  revolves  once  on  its  axis  in  passing  the  same 
space :  as  it  was  found  utterly  impossible  to  construct  two 
rotators  so  exactly  alike  as  stated  by  Smeaton,  without 
means  of  adjustment. 

To  sum  up  the  properties  af  Massey's  patent  log,  in  a 
few  words  it  may  be  observed, 

*  Smeaton,  in  the  account  of  his  experiments,  in  the  work  before  quoted,  ob- 
•enres :  **  Daring  this  run,  1  observed  that  the  resistance  of  the  water  to  the 
line  and  plate  was  very  considerable,  and  increased  the  friction  of  the  sinndle  so 
much,  as  to  prevent  it  from  beginning  to  turn,  till  the  plate  had  twisted  the  ftie 
to  such  a  degree,  that  when  it  did  set  a  going  it  would  frequently  run  one  hnn^ 
dred  and  ifty  or  two  hundred  turns  at  once.*' 
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^m^  It  will  give  the  true  distance  sailed,  from  steerage 
w»y,  to  any  velocity  witli  Mhich  the  swiftest  sailing  ves- 
nel  can  move. 

S.  tt  not  only  gives  more  accurately  than  the  commoQ 
log  the  rate  of  sailing,  but  the  actual  space  sailed  through 
eince  the  last  taspection. 

S.  It  is  attended  with  less  Imiilile  than  the  common 
log,  and  no  mistakes  can  possihly  arise  from  the  re^^ult  it 

It  remains  to  point  out  one  great  and  desirahle  advan- 
tage, which  may  very  reasonably  be  expected  to  result 
from  the  use  of  this  log,  and  that  is,  a  more  complete 
knowledge  of  the  currents  in  various  parts  of  the  ocean, 
which  has  hitherto  been  very  imperfectly  attained;  as  it 
WM  not  possible  to  know,  with  any  certainty,  whether  the 
wide  difiference  found  between  the  real  distance,  and  ^t 
giv^  by  tlie  common  log,  was  caused  by  the  knoM'i)  im- 
perfections of  that  method  of  reckoning,  or  by  the  opcrn- 
tion  of  currents. 

Dr.  Maskelyue,  in  tiie  same  work  just  quoted,  further 
observes :  ''  There  is  another  argument  which  adds  much 
strength  to  the  foregoing  ones,  and  greatly  enforces  a 
aoiform  and  correct  length  of  the  logline,  on  board  all 
ships ;  that  in  many  parts  of  the  ocean,  especially  be- 
tween the  tropics,  and  near  most  head-lands,  there  are 
coottiderable  currents,  which  must  introduce  a  fresh  er- 
ror into  the  reckoning;  and  if  this  error  should  happen 
to  combine  with  that  already  produced  by  a  wrong  length 
of  the  logline,  as  it  may  as  well  as  not,  it  is  not  easy  to 
(ay  how  far  the  total  error  of  the  reckoning  might  go, 
or  to  what  inconveniences  or  dangers  the  ship  might  be 
mtmsed  on  that  account.  But  if  the  just  and  proper 
length  of  the  logline  were  used  on  board  of  all  ships, 
tlwy  would  be  then  liable  only  to  the  errors  of  the  cnr- 
nnbl  themselves;  and  even  these,  as  far  as  they  are  con- 
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gtaBt  nd  regular^  ni^t  be  found  out  and  Mceiiained, 
inm  the  journals  of  severil  etaips^  whieh  would  ihtm 
agree  much  nearer  with  onl  another."  And  Smeatim  ab» 
serves^  that  ^^it  is  for  want  of  a  means  oS  measurAg  tiie 
way  of  a  ship  through  the  water,  (and  this  compared  wiUi 
other  check  observations,)  that  the  drift  and  velocitiM 
oi  th^^^rincipal  cuitents  Save  not  already  been  detar* 

Boned/^^ 

But  al^Uitting  the  common  logline  and  glass  wore  pev«>^ 
f ecily  uniform  in  each  ship  of  a  fleet,  yet  the  result  would 
still  be  too  erroneous  to  expect  this  very  desirable  know**' 
ledge  of  the  currents  to  M  derived  from  a  comparison  ef 
the  several  journals.  Massey's  patent  log  holds  oa/tf 
however,  more  than  a  probability  of  effecting  this  impcnr- 
tant  end.  It  appears  by  a  letter  from  captain  Whitde, 
of  (lie  Lord  Nelson,  that  he  found  the  distance  ran  fnm 
the  bland  irf  Ha,  to  Saint  Johns'  harbour,  Newfomidlaady 
by  Massey's  log,  to  agree  with  the  known  latitudes  ««d 
longitudes  of  both  places,  vrithin  eight  miles.;  Now  had 
he  sailed  in  company  with  several  other  ships,  supplied 
with  the  same  log,  which  had  kept  tolerably  well  togethtf 
during  the  whole  voyage,  and  it  had  been  found  (which 
is  more  than  probable)  that  all  their  reckonings  ccmtes- 
ponded  with  his ;  the  difference  between  the  true  distane^ 
and  the  distance  given  by  the  log,  might  with  the  greatest 
propriety  be  ascribed  to  the  operation  of  currents  j  the 
existence  of  which  would  consequently  be  discovered^  as 
far  as  related  to  those  seas. 

The  importance  of  obtainiAc  true  soundings  at  sea  must 
b^  admitted  by  every  seamen;  and  it  is  rather  singular, 
that  no  otiier  method  than  the  common  lead  has  hitherto 
been  brought  into  use ;  as  its  imperfections  are  very  gene* 
ridly  acknowledged.  .. 

Many  vessels  have  been  lost,  by  depending  upon  tte 
soundings  taken  in  the  usual  way.    The  difficulty  of  ob- 
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taiBJngthe  true  perpeudicular,  and  the  uncertainty  as  to 
the  exact  moment  when  the  tead  strikes  the  l)ottflin,  upon 
wliieh  tlie  accuracy  of  the  result  depends,  roust  always 
prenent  the  possibility  of  obtaining  the  true  depth,  while 
thoHliip  has  any  considerable  way  upon  her.  Indeed^  it 
has  been  acknowledged  by  experienced  seamen,  during 
soma  exprnmeotH,  made  at  various  times,  in  the  rivef 
Mersey,  that  tliey  could  not  depend  upon  (lie  common 
lead,  when  going  five  or  six  knots  in  tlie  hour,  in  ten  or 
twelve  Fathoms  of  water.  When  the  depth  \s  considera- 
ble, the  vessel  must  he  hove  to,  wliieli  is  an  operation  at- 
tended with  great  loss  of  time,  and  sometimes  considerR- 
ble  injury  to  the  sails;  and  during  a  chase,  thia  inconve- 
nience must  be  particularly  felt. 

Massey's  sounding  machine  is  as  great  an  improvemeat 
upon  the  common  lead,  as  liis  patent  log  is  upon  the  com- 
mon log.  A  rotator  on  the  same  principle  as  that  to  the 
log  registers  the  perpendicular  descent  of  the  lead,  with- 
out any  respect  to  the  length  of  line  paid  out,  which,  in 
the  usual  method  of  taking  soundings,  is  the  chief  guide 
Id  tbe  mariner  in  judging  of  the  perpendicular  depth,  and 
is  apt  to  deceive  him  much. 

Tnie  foundings  may  he  taken  with  this  machine  iu 
thirty  fathoms  water,  without  the  trouble  of  heaving  the 
resse)  to,  although  she  may  be  going  at  tbe  rate  of  six 
■lies  In  the  hour.  True  soundings  may  also  thus  be  ob- 
tained in  very  deep  water,  where  it  is  not  possible  to  take 
them  by  the  common  lead. 

Tbi«  sounding  machine  is  on  the  same  principle  as  the 
log,  for  it  is  e\-ident,  that,  if  the  end  e  of  the  register,  a, 
[jig'  S»)  were  projected  into  the  water,  and  suffered  to 
ilescend,  the  nitator  would  follow,  and  register  (he  exact 
depth,  ns  well  in  a  perpendicular,  as  in  a  horizontal  por- 
tion. 
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Bat  though  the  principle  of  the  two  machines  is  the 
same^  their  constraction  necessarily  dijDfers  considerably^ 
as  will  be  perceived  on  reference  t»  the  plate. 

Fig.  %  represents  the  sounding  machine,  a  1k  the 
sounding  weight,  containing  a  register,  1,  S,  with  two 
dials :  the  hand  of  the  dial  1  makes  one  revolution  wbea 
flie  weudit  has  descended  twenty  fathoms^  the  other  re- 
volves once  when  the  desdHit  amounts  to  Ave  hundred  fa-' 
thoms.  jAi  rotator,  6,  similar  to  that  attached  to  the  log^ 
communicates  with  the  wheel  work  of  the  dials  1^  S,  by 
means  of  the  rod  c,  on  which  there  are  three  universal 
joints,  8, 4,  and  6.  ThisTod  is  supported  during  the  de- 
scent of  the  weight,  by  the  drop,  dy  at  the  end  of  which  is' 
a  fork,  6,  and  a  friction  wheel,  7- 

When  the  machine  is  to  be  used^  a  sounding  line  is  fas- 
tened to  the  ring,  e;  and  one  of  the  vanes  of  the  rotator  m 
slipped  into  the  spring  8 :  the  rotator  will  then  be  in  the 
position  indicated  by  the  dotted  lines,  x.  The  indices 
must  be  set  at  0,  an^he  cover  or  lid,  fy  be  shut.  The 
machine  must  then  be  projected  perpendicularly  into  the 
sea.  As  soon  as  it  reaches  the  surface,  the  resistance  of 
the  water  forces  the  dotted  rotator,  x,  out  of  the  spring  8^ 
and  it  assumes  its  perpendicular  direction  as  represented 
by  the  rotator  b.  As  the  machine  descends,  it  is  evident 
the  rotator  will  revolve,  and  its  motion  be  communicated 
freely  past  the  friction  wheel  7?  and  the  universal  joint  5, 
to  the  wheel  work  of  the  dials  1,  S,  and  thus  indicate  the 
.space  passed  through  in  fathoms.  When  the  machine 
has  arrived  at  the  bottom,  tlf  rotator,  as  it  is  no  longer 
buoyed  up  by  the  reaction  of  the  water,  will  fall  to  the 
bottom,  quitting  the  fork  of  the  drop  dy  which  will  also 
fall  from  its  horizontal  position,  and  in  its  descent^  by 
means  of  the  locking  rod  9,  prevent  the  rotator  from  re« 
volving  as  the  machine  is  drawn  up.     When  at  the  bot- 
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tihe  rotator  will  be  in  the  position  of  the  dotted 
lioes  tf. 

This  machine;  simple  in  its  construction,  and  scarcely 
more  liable  to  accident  than  the  common  lead,  ascertains, 
with  the  utmost  precision,  the  perpendicular  depth.  I),y  the 
mere  act  of  descent  through  the  water.  No  mistake  cau 
arise  from  that  commuo  source  of  error,  the  drift  or  lee- 
way  of  the  ship  during  the  time  of  descent;  nor  does  an 
operation  of  such  importance  depend  upon  the  uncertain 
sensation  caused  b;  the  lead  striking  the  bottom,  ou 
which  the  accuracy  of  the  common  log  altogether  de- 
pends, and  which,  it  is  well  known,  rrecjuently  and  ma- 
leriatly  misleads  (he  best  seamen :  for  though  a  thousand 
ffttboms  of  line  were  paid  out,  in  the  smallest  depth  of 
water,  no  inaccuracy  could  arise,  as  the  perpendicular 
depth,  at  the  point  of  heaving,  would  be  reglsteied  on 
the  index.  Tlie  only  inconvenience  experienced  would 
Le  the  additional  labour  necessary  for  hauling  in  the  ex- 
cess of  line.  The  most  inexperienced  persons  may  use 
this  machine,  without  risk  of  error,  iu  the  most  turbulent 
itea,  and  during  tiie  night. 

The  advantages  already  enumerated  would  render  the 
sounding  machine  of  great  importance;  hut  there  are 
other  pi-operties  of  still  more  consequence. 

To  heave  a  ship  to,  in  order  to  obtain  soundings,  on  a 
lee  shore,  in  stormy  weather,  is  a  very  disagreeable  ope- 
ration, attended  with  mucli  trouble,  and  loss  of  way; 
also  with  considerable  danger  to  the  ship's  sails;  indeed, 
it  would  often,  under  such  circumstances,  be  attended 
with  great  hazard  to  the  safety  of  the  ship.  To  avoid 
these  unpleasant  consequences,  the  master  sometimes 
adopts  a  measure,  which  he  conceives  to  be  the  less  ex- 
ceptionable alternative,  by  running  on  without  sounding 
mtall. 
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.  To  prove  how  nmch  ineonvenienee  and  danger  ait 
avoided  by  Massey^s  lead^  it  is  enough  to  state^  thtt 
soondinga  may  be  taken  in  depth  from  sixty  to  righty 
fathoms^  while  the  ship  is  under  way^  at  the  rate  of  three 
miles  an  hoar;  and  as  the  rate  of  sailing  may  be  iliil  jmu 
terially  reduced^  without  entirely  stopping  the  vessel,  or 
altering  her  course^  so  w^y  soundings  be  had,  ta  aaj 
depth  reqpiired,^  while  she  is  under  way. 

In  order  more  clearly  to  show  the  superiority  of  this 
machine,  and  make  it  apparent,  that  the  quantity  of  stray- 
line  veered  out  does  not  at  all  affect  the  truth  of  the  re- 
sult :  suppose  the  common  lead  thrown  from  the  mice* 
chains  of  the  ship,  which  may  be  represented  by  the  pmnt 
a  of  the  triangle  a  ft  c,  (fig.  0,)  and  that  &e  ship  has 
moved  forwards  through  the  space  equal  to  the  line  ft  e^ 
while  the  lead  has  descended  through  the  line  a  ^  it  if 
evident,  that  it  is  impossible,  in  this  case,  to  ascertain  the 
exact  depth,  as  a  quantity  of  line,  equal  to  a  ft,  would  be 
paid  out,  whereas  the  true  depth  is  equal  only  to  the  line 
a  c,  which  is  much  less.  But  the  case  is  very  dijflfereat 
when  the  patent  sounding  machine  is  used,  as  the  opera- 
tion ceases  when  it  has  reached  the  bottom ;  nor  is  the 
stray  line,  a  ft,  whatever  its  length,  at  all  taken  into  the  aO' 
count. 

It  has  been  found  extremely  difficult,  and  sometimes 
impossible,  to  obtain  soundings  in  very  deep  water  with 
the  common  lead,  which  may  perhaps  be  thus  accounted 
for.  The  common  line  which  is  used  for  soundings 
though,  if  left  to  itself,  it  would  sink  in  water,  yet  its  de- 
scent would  be  much  slower  than  that  of  the  lead,  sepa- 
rately ;  it  consequently  follows,  that  the  lead  must  be  so 
much  impeded  by  carrying  the  line  with  it,  that  when  it 
does  reach  the  bottom,  there  will  be  scarcely  any  sensi- 
ble check  to  enable  the  seaman  to  know  the  precise  mo- 
ment.   Indeed,  if  he  can  ascertain  even  this  to  a  certain- 
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M^^RntiU  cannot  depend  upon  tlie  tnitli  or  his  soundings ; 
for  if  there  lie  the  l^ast  drift  or  current,  Ihe  line  itself  will 
assume  A  curve,  similar  to  that  of  the  line  of  a  kite  in  the 
air.  These  two  causes  will  always  operate  against  the 
perfection  of  the  conimon  mode  of  sounding. 

After  so  fully  describing  the  principle  of  the  patent 
soundins;  machine,  it  is  scarcely  necessary  to  prove,  that 
it  is  liable  to  neither  of  the  foregoing  objections;  and  it 
may  be  sufBcient  to  say,  that,  as  it  will  certainly  find  its 
way  to  the  bottom,  if  a  sufficient  portion  of  stray-line  be 
allowed  to  guard  against  its  being  checked  in  its  pro- 
gress, and  the  certainty  of  its  having  reached  the  bottom 
may  be  ascertained  by  the  arming,  there  can  be  no  doubt 
of  the  practicability  of  its  obtaining  souudingfl,  in  any 
depth,  and  no  reasonable  doubt  oftheir  correctness  when 
obtained. 

From  the  constnietion  of  this  machine,  it  might  be 
imagined,  that  the  rotator  would  impede  its  motion 
through  the  water,  and  thnt  it  could  nut  descend  so  rapid- 
ly as  the  common  lead;  but  during  repeated  trials,  in 
thirteen  fathoms  water,  in  which  the  rotator  was  fre- 
queutly  detached,  and  the  lead  suffered  to  descend  alone, 
there  was  no  difference  perceptible  in  the  time  of  their 
descent,  though  an  excellent  (juarter-second  stop  watch 
was  used  during  the  experiment,  to  detect  any  change. 
The  following  table  shows  how  very  uniformly  the  times 
of  descent  corresponded  with  the  depths  in  fathoms,  dur- 
ing a  series  of  trials  made  on  the  river  Mersey,  with  the 
patent  lead,  weighing  fourteen  pounds. 

The  manner  of  conducting  these  experiments  was  sneh 
as  is  deserving  of  perfect  reliance.  Two  pilots,  of  well 
known  ability  and  experience,  were  employed :  one 
threw  the  lead,  and  the  other,  the  moment  he  found,  by 
the  slackening  of  the  rope,  that  the  weight  had  arrived  at 
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the  bottom,  cried,  *  stop,'  to  a  third  persoa  who  held  tke 
watch. 


Time  of  descent  Fathom*. 

S    seconds    Sj 


3 

0 

6i 

6 

6 

7 


^•^•^m 


3 
4 

8 


-  10 
.  10 

-  Hi 


Time  of  descent  Fathoms* 

7i  seconds  11| 


7i 

7i 

7i 

71 
8 

8i 
6 


in 
i« 

IS 
ISj 
13 
13i 
10 


Taken  when  under  sail,  at  upwards  of  five  knots  in  the 
hour. 


Several  captains  and  masters  in  the  navy  have  made 
trial  of  the  log  and  sounding  machine,  and  given  very  fa- 
vourable reports  of  their  jjerformance.  Of  theae  the  two 
following  may  be  selected  as  specimens. 

San  Josef ,  iSih  December ^  1806. 
Having  several  times,  and  in  different  depths  and  rates 
of  sailing,  tried  Mr.  Edward  Massey's  patent  sounding 
machine,  which  is,  in  my  opinion,  a  most  excellent  in- 
vention, as  cpi*rect  soundings  were  gained  in  fifty -five  fa- 
thoms, with  a  strong  breeze,  going  six  knots,  by  only 
passing  the  lead  to  the  quarter-boat,  attaching  a  hand 
lead  about  thirty  fathoms  from  the  machine,  (which  I 
think,  is  in  such  cases  necessary :)  and  about  ninety  fa- 
thoms of  line  out :  at  another  trial,  to  compare  the  old  widi 
the  new  method,  going  five  knots  and  a  half,  correct 
soundings  were  ascertained  by  the  machine  in  flfty-tw«i 
fathoms,  by  passing  the  line  to  the  main-chains,  when  w^ 
tould  barely  get  the  depth  in  the  old  way,  by  carrying 
^he  lead  to  the  spritsail-y^rd,  notwithstandinyg  the  iin* 
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mense  length  of  a  first  rate,  and  daylight  in  our  favour; 
and  not  even  then,  if  we  liad  not  Imd  knowledge  of  the 
depth  nearly-  that  being  a  check  or  caution  not  to  give  too 
Dincb  line  olT  the  reel,  there  being  no  time  to  gather  in 
the  slack,  which  M'ould  be  the  case  iiere  we  sounding 
in  an  unltnown  place,  by  the  old  method.  The  inven- 
tion is  the  more  valuable,  as  the  process  is  the  most  sim- 
ple, the  whnle  being  understood,  by  seeing  it  once  in 
use. 

I  therefore  consider  it  a  valuable  improvement  in  navi- 
gation;  as  iu frequent,  and  various  cases,  soundings  could 
not  be  gained  without  it.  The  advantages  are  many, 
such  as  in  cliase,  or  being  chased;  on  a  lee-shore,  or 
doubtful  of  it;  and  to  save  time  in  running  for  the  desired 
port.* 

R.  J.  NEVE,  Captain. 

N.  B.  It  will  be  necessary  in  the  practice  of  the  new 
method  of  sounding,  to  have  line  of  difl'ereut  sizes,  in 
proportion  to  the  depth  of  water;  as  by  the  ship  passing 
at  the  rate  of  eight  or  ten  knots,  it  will  require  the  beat 
of  lines  to  haul  in  the  lead,  and  should  be  made  of  a 
much  superior  quality  to  those  at  present  supplied  to  the 
aavy. 

H.  M.  S.  San  Josef,  in  Torbay,  13/ft  Bee.  1806. 
Sir — In  obedience  to  your  orders,  we  have  been  par- 
ticnlar  in  attending  to  tlie  use  of  Mr.  Edward  Maesey'a 
Patent  Log,  and  from  every  opportunity  that  offered 
during  our  cruize,  we  are  strictly  of  opinion,  that  it  has 
the  merit  of  accomplishing  the  end  for  which  it  is  in? 
tended. 


*  Tl>e  lionourable  Navy  Board  bave  ailopteil  Uic  9 
lue  nf  hU  majesly'*  navy,  and  have  f»vour«il  UiC  ini 
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On  some  trials  made  ivith  it,  and  the  common  log,  they 
perfectly*  agreed,  at  other  times  they  differed  a  little,  bat 
last  night  bearing  ap  for  Torbay,  with  a  mn  of  eighty 
miles  in  squally  weather,  there  was  a  difference  of  nine 
miles:  but  agreeably  to  our  reckoning  the  patent  log 
was  perfectly  correct ;  we  therefore  consider  it  an  im- 
portant improvement  in  navigation,  and  the  more  so,  as 
the  instrument  is  simple  and  easy  to  be  generally  under- 
stood. 

The  chief  things  necessary  to  be  observed  are  to  secure 
the  tow-line  as  near  the  surface  as  possible,  to  prevent 
the  machine  from  quitting  the  water  in  an  agitated  sea, 
and  fast  sailing,  and  not  to  be  less  than  sixtj  ftthoms 
long  in  a  first  rate,  to  prevent  it  from  being  affected  by 
the  eddy  of  the  ship's  wake.     We  are,  &c. 

R.  J.  Neve,  Captain. 
Thomas  Moobe,  Master. 
To  sir  Charles  Cotton,  bart.  viceadmiral  of  the  red,  &c. 


No.  »3. 

On  IPreserving  Seeds  of  Plants  in  aStatefitfar  Vegeta. 
tian.  By  John  Sneyd,  Esquire^  of  Belmont,  Stafford- 
shire.* 

Many  years  ago  having  observed  some  seeds  which 
had  got  accidentally  amongst  raisins,  and  that  they  were 
such  as  are  generally  attended  with  difficulty  to  rwe  in 
England  after  coming  in  the  usual  way  from  abroad^  I 
sowed  them  in  pots,  within  a  framing;  and  as  all  of  them 
grew,  I  commissioned  my  sons,  who  were  then  abroad, 
to  pack  up  all  sorts  of  seeds  they  could  procure  in  ab* 

*  Tilloch,  vol.  3,  p.  30.    From  the  TroMatthm  qf  tht  Soeinj^/or  the  AetK- 
ragtmnt  ofJru,  C^c.  toL  16. 
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sorbenl  paper,  and  semi  aome  of  them  suiTOUoded  by  rai- 
Btiis,  and  others  hy  hrowu  muisl  sugar;  concluding  that 
ihe  former  »eedii  had  lieuu  preservBd  by  a.  pecuUarltf  fO' 
uourable  state  of  moisture  thus  afforded  to  them.  It  oc 
curred,  likewlt^e,  that  as  many  of  our  common  seeds,  such 
as  clover,  charlock,  &.c.  would  lie  dormant  for  ages  with- 
in the  earth,  well  preserved  for  vegetation  whenever  they 
might  happen  to  he  thrown  to  the  surface,  and  exposed 
to  the  attH03[ihere.  so  these  foreign  seeds  might  be  equal- 
ly preserved,  yiir  many  months  at  least,  by  the  kindly  co- 
vering and  genial  moisture  that  either  raisins  or  sugar 
afforded  them:  and  this  conjecture  was  really  fulfilled,  , 
as  not  one  in  twenty  of  Ihem  failed  to  vegetate ;  when 
those  of  the  same  kinds,  tliat  I  ordered  to  be  sent  lapped 
incommun  parceU,  and  forwarded  with  them,  would  not 
grow  at  all.  I  ohscrveil,  upon  examining  them  all  before 
they  were  committed  to  the  eartli,  that  tliere  was  a  pre- 
vailing dryness  in  the  latter,  and  that  the  former  looked 
fresh  and  healthy,  and  were  not  in  the  least  infested  by 
insects,  as  was  the  case  with  the  others.  It  has  been 
tried  repeatedly  to  convey  seeds  (of  many  plants  liifflcult 
to  raise)  closed  up  in  bottles,  but  without  success;  some 
greater  proportion  of  air,  as  well  as  a  proper  state  of 
moisture,  perhaps,  being  necessary.  I  should  also  ob- 
serve,  for  the  satisfaction  of  the  Society,  tiiat  no  differ. 
ence  was  made  in  the  package  of  the  seeds,  respecting 
their  being  kept  in  husks,  pods,  &c.  so  as  to  give  those 
in  raishis  or  sugar  avy  advantage  over  the  others,  all  be- 
ing sent  equally  guarded  by  their  natural  teguments. 
Whether  any  experiments  of  this  nature  have  been  made 
by  others,  T  am  totally  ignorant;  but  I  think  that,  should 
thin)  mode  of  conveyance  be  pursued  still  more  satisfacto- 
rily than  I  have  done,  very  considerable  advantages  might 
result  from  it. 
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No.  24. 

•A  quick  and  easy  Me^tod  of  converting  Weeds  amdotk^r 
Vegetable  Matter  into  Manure.  By  Mr.  Beowk,  tjf 
Derby.* 

I  BECF  leave  to  cpmmuiiieate  to  the  Society,  and,  if 
tliought  wwth  notice,  by  them  to  the  world,  a  composi- 
tion for  manure.  Fearful  it  would  not  answer  the  pur- 
pose so  fully  as  I  could  wish,  I  deferred  it  from  year  to 
year;  but  I  now  find,  both  by  numerous  trials  made  by 
my  friends,  as  well  as  myself,  the  very  great  utility  of 
the  composition,  as  well  as  its  cheapness,  with  the  capa- 
bility of  its  being  made  in  any  situation  and  in  any  quan- 
tity. The  mode  of  making  it  is  as  simple  as,  I  trust,  |t 
will  be  found  productive.  It  is  nothing  more  than  green 
vegetable  matter,  decomposed  by  quick  or  fresh-burnt 
lime.  A  layer  of  the  vegetable  matter  about  a  foot  thick, 
then  a  very  thin  layer  of  lime,  beat  small,  and  so  on; 
first  vegetable,  then  lime,  alternately.  After  it  has  been 
put  together  a  few  hours,  the  decomposition  will  begin 
to  take  place ;  and  unless  prevented,  either  by  a  few  sods, 
or  a  forkfuU  of  the  vegetables  at  hand,  it  will  break  out 
into  a  blaze,  which  must  at  all  events  be  prevented.  In 
about  twenty-four  hours  the  process  will  be  complete, 
when  you  will  have  a  quantity  of  ashes  ready  to  lay  on 
your  land  at  any  time  you  wish.  Any  and  all  sorts  of 
vegetables,  if  used  green,  will  answer  the  purpose ;  say 
weeds  of  every  description.  They  will  doubly  serve  the 
farmer,  as  they  will  not  only  be  got  at  a  small  expense, 
but  will  in  time  render  his  farm  more  valuable,  by  being 
deprived  of  all  noisome  weeds. 

*  Tillocb,  vol.  S,  p.  32.    From  the  Trantactiont  of  th  Society  Jor  the 
"ragement  of  Jtrt9,  iS'c.  vol  16. 
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But  if  tliis  compusitiun  unswers  the  purpose,  as  I  flut- 
ter myself  it  will,  a  very  sliort  time  will  see  almost 
every  weed  destroyed,  which  supposing  to  be  the  ease, 
I  have  made  mj  calculations  with  clover,  grown  for  the 
purpose;  for  instance,  I  will  take  one  acre  of  clover, 
which  at  one  cutting  will  produce  from  fourteen  to 
eighteen  tons  of  green  vegctahle  matter,  and  about  three 
tons  of  lime:  this,  when  decomposed  by  the  above  pro- 
cess, will  yield  ashes  sufficient  to  manure  four  acres,  the 
value  of  which  I  estimate  at  something  under  four 
pounds ;  the  clover,  according  to  the  value  of  land  here, 
I  will  say  two  pounds,  which,  take  the  avemge  of  the 
kingdom,  is  too  much.  The  lime  I  will  also  say  two 
pounds;  but  that  will  vary,  according  to  the  distance  it 
is  to  he  fetched.  Take  them  together,  I  think  will  be 
about  the  average  value.  Now  if  this  is  tlie  case,  and 
as  far  as  I  have  been  able  to  try  it  I  find  so,  how  va- 
luable must  it  be  to  tbc  community  in  general!  If 
it  answers  the  purpose,  1  shall  feel  mysell  much  obli- 
ged by  the  Society  making  it  as  public  as  they  possi- 
bly can. 

The  vegetables  should  be  used  as  soon  after  they  are 
cut  as  possible,  and  lime  as  fresh  from  the  kiln  as  the  dis- 
tance will  allow  of;  as  on  those  two  circumstances  dc- 
kds  the  goodness  of  the  composition. 


ygds 
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Observations  and  Ex^perimenta  on  Staining  Wood.    B^ 
Professor  Beck.man.\.* 
THE  oldest  inlaid  works  now  extant  are  preserved  in 
Italy,  and  the  most  highly  esteemed  of  these  are  those 

"  TBIoch.  vol.  3,  p.  St.    From  Ifm  Traniaciiont  ofiht  Kiyal  Soaet/  of  G»t- 


fc 


M 


1S8  Experiments  on  Staining  Woo 

made  hy  John  of  Verona,  a  munk  and  cotemji 
Rapliael,  who  "w&a  born  in  14'70,  and  died  in  1&37-  Hc 
was  invited  to  Rome  by  pope  Julius  11,  in  order  that  he 
might  add  to  the  splendour  and  magnificence  of  the  Vati- 
can ;  and  he  left  behind  him  many  specimens  of  his  art  at 
Sienna,  Naples,  and  other  Italian  cities.  The  norkiior 
this  artist,  on  account  of  the  variety  and  beauty  of  tlie 
stained  piecet;  of  vvooi:!  employed  in  them,  are  still  cele- 
brated among  connoisseurs,  and  preferred  to  all  new 
works  of  the  like  kind.  It  is,  however,  to  be  lameoteil, 
that  the  processes  used  by  John  of  Verona  are  at  present  i 
altogether  unknown,  though  the  wood  he  employed  was 
chiefly  of  European  growth.  Veneered  or  inlaid  woTks 
are  now  so  much  in  vogue,  that  there  are  few  houses  \a 
whicli  some  nf  the  furniture  is  not  ornamented  in  ihi« 
manner;  and  the  sums  of  money  expended  every  year  for 
diflerent  kinds  of  foreign  wood,  necessary  to  supply  this 
luxury,  is  very  considerable.  These  woods  are  import- 
ed chiefly  from  India  by  the  English,  Dutch  and  French; 
and  some  of  them  are  of  more  value  than  the  best  copper, 
the  filings  of  which  might  be  employed  to  make  imita- 
tions of  them.  That  narrow  district  alone  on  the  Rhine 
between  Darmstadt  and  Heidelberg  receives  annually  for 
walnut  tree  wood  the  sum  of  ten  thousand  florins.  Since 
mahogany  furniture  however  began  to  be  used,  our  cabi- 
net makers  have  made  scarcely  auy  thing  else  than  com- 
mon works,  because  we  are  accustomed  to  purchase  from 
the  English,  not  only  the  materials,  but  also  the  works 
themselves ;  so  that  the  time  may  come  when  no  work- 
men of  this  kind  will  be  found  in  Germany :  on  that  ac- 
count, it  is  well  worth  the  trouble  to  make  experiments  on  i 
the  staining  of  our  own  wood,  in  order  to  render  them  \ 
eqnal,  if  not  to  all  foreign  woods,  at  least  to  some  of  i 
them,  since  many  things  can  be  coloured  in  that  mauocr  ] 
which  are  harder  and  more  compact  than  wood.     The 
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UI>0Qr8  of  Dufay  in  this  respeiri  are  well  known ;  and  it 
appears  by  some  papers  of  liis  among  the  Memoirs  sf 
the  Academy  of  Sciences,  thai  rock  crystal,  when  ex- 
posed to  the  vapour  of  arsenic  and  antimony,  assumes  a 
red  cojoiir.  Count  de  Borcli's  description  of  the  me- 
thod of  staining  marble  in  Italy  may  also  be  mentionedj 
and  the  process  by  means  of  the  smoke  of  oak  chips, 
which  is  employed  hy  the  Dutch  for  colouring  their  tiles 
and  earthen  ware.  Caties  are  prepared  for  use  in  India, 
hy  dipping  them  in  quicklime.  That  hani  comx>actwood 
brought  from  America,  and  particularly  Guiana,  which, 
,  on  account  of  its  variegated  and  spotted  appearance,  is 
called  Bois  de  LettreSf  and  which  Aublet,  who  gives  it 
the  name  of  Plratlnera  Guianensis,  much  admired,  has 
its  whole  surface  stained  by  the  Indians  with  the 
blackest  and  most  durable  colours. — As  the  art  of  stain- 
ing wood  sctms  at  present  to  be  uuarly  lost,  the  following 
experiments  may  be  of  some  utility  to  artists : 

1.  By  Means  of  Oils  and  Acids. 

ExPERiMiiNT  I. — A  square  piece  of  plane-tree  wood, 
a  line  in  thickness,  was  put  into  pounded  dragon's  blood 
from  the  Canaries*  mixed  with  oil  of  turpentine,  and 
placed  over  the  fire  iii  a  glass  vessel.  The  wood  slowly 
assumed  the  colour,  even  before  Ibe  spirit  was  volati- 
lized. After  more  than  an  hour  the  vessel  was  taken 
from  the  lire  and  suflered  In  stand  the  whole  ni^ht,  when 
the  wood  appeared  of  a  mahogany  colour,  not  merely  on 
the  surface,  but  also  in  the  interior  parts.  The  denser 
flbrea  were  somewhat  less  coloured,  but  this,  instead  of 
injuring  the  beauty  of  tlie  wood,  rather  added  to  it.  Tke 
red  dye  can  be  made  stronger  or  weaker  by  taking  a 
greater  or  less  quanlily  of  dragon's  blood,  and  by  a  greater 


•  Thalfl'mrLM»4nEttHc!irU  of  an  inferior  umlity. 
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or  less  degree  of  iligestiou  ami  boiliDg.  The  wood  of 
the  plane-tree  was  chosen  fui*  this  purpose,  Iwcause  it 
can  be  easily  sawn  and  polished;  hccau^e  it  has  a  white 
colour;  is  neither  too  hard  nor  too  soft;  because  it  nei- 
ther contracts  nor  warps;  has  beautiful  white  sptits  witli 
veins  that  cross  eacli  other;  and  because  artists  who 
make  inlaid  work  have  long  atlomptcd  to  colour  it  by 
staining.  The  wood,  when  stained,  can  very  easily  be 
freed  from  the  dragon's  blond  adhering  to  it,  by  means  of 
rectified  spirit  of  wine.  The  spirit  of  turpentine  makes 
the  wood  more  compact,  and  I'cuders  it  more  susceptible 
of  a  fine  polish. 

n.  Gamboge,  dissolved  inspirit  of  turpentine,  gave  to 
the  whole  surface  of  a  small  piece  of  wood  a  most  beauti- 
ful  sinning  golden  yellow  colour.  The  fibres  aitd  veins, 
on  the  other  hand,  had  assumed  a  colour  inclining  a  little 
to  red.  A  piece  of  the  wood  of  the  penr  tree  assumed  a 
darker  colour^  somewhat  approaching  to  green,  and  which 
in  part  wa«  nearly  an  olive  colour.  Different  colours 
may  therefore  be  obtained  by  employing  different  kinds 
of  wood. . 

HI.  One  part  of  dragon's  blood,  two  parts  of  gamboge, 
with  spirit  of  turpentine,  gave  to  the  wood  of  the.  plane 
tree  or  beecb,  according  to  the  mixture  of  the  colours 
and  the  nature  of  the  wood,  a  remarkable  variation  of 
dyes,  A  bit  of  beech  wood  seemed  always  to  assume  4 
blackish  yellow  colour;  and  was  thoroughly  stained, 
when  moderate  heat  was  kept  up  for  a  sufficient  length  of 
time. 

IV.  Distilled  verdigils  (crystallized  acetite  of  copper] 
^ould  not  easily  be  used  in  the  above  manner,  as  its 
colour  is  too  much  changed  by  oil  and  fire,  as  is  knowa 
to  those  who  employ  it  as  a  pigment.  The  olive  co- 
lour  also  does  nuL  peuetralc  lo  tiic  interior  part  of  the 
wmif  1 , 
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S.  S^  Means  i)f  Spirit  o)  Wine. 

KxPERiMExT  T. — ^Wlien  dragon's  bluod  and  gamboge 
were  merely  dissolved  in  spirit  of  wine,  the  extract  was 
not  sufficiently -strong,  and  tlie  dye  was  of  no  use.  The 
proc(>Bs.  however,  suceeeds  when  Ihc  spirit  of  wine  has 
been  long  boiled  over  a  slow  Are.  til!  it  is  almost  cvapo> 
rated.  Tlie  piece  of  wood  appears  then  of  a  dark  red  co- 
lour, which  is  improved  if  tfae  wood  he  washed  in  pure 
Spirit  of  wine.  But  the  colour  is  never  so  bright  as  that 
produced  by  means  of  an  oil.     . 

n.  Gamboge  with  spirit  of  wine  gave  to  wood  in  this 
manner  a  yellow^  and  gamboge  and  dragon's  blood  ayel- 
,    luwjsli  red,  colour. 

^^^H  3.  Experiment  with  Wax. 

I^^PwHiTEwood  boiled  in  spirit  of  M'ine.  to  which,  when  it 
1    began  to  boil,  wax  was  added,  could  not  be  made  to  as- 
sume the  green  or  the  red  dye,  even  in  its  small  cross 
veins,  which  were  exceedingly  porous. 

4).  Experiment!/  with  dissolved  Salts  and  Metals. 

The  following  experiments  with  these  substances, 
which  have  already  been  described  hy  Macquer,  seemed 
to  be  most  successful. 

Experiment  I. — A  solution  of  common  alum  (sniphatc 
of  alumine)  penetrates  exceedingly  well  into  wood  which 
has  been  digested  in  it;  so  that  hopes  may  be  enter- 
tained  of  something  being  effected  by  it.  as  the  white 
colour  of  every  kind  of  wood  becomes  wliiler  hy  so- 
lutions of  ealine  substances :  this  may  be  of  great  use  to 
artists. 

n.  Wood  soaked  in  a  solution  of  gold  assumed  a 
red  colour,  but  the  inner  part  was  only  of  a  yellowish 
red.  • 
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m.  Distilled  verdigris  dissolved  in  viuegar  ))taitir(l 
wood  green,  but  tlie  colour  could  never  be  brought  to  a 
grass  green. 

IV.  Wood  wUicb  lias  lain  a  long  lime  under  water  be- 
comes black,  as  experience  sbows,  and  looks  as  if  cb&r> 
red.  It,  bowever,  loses  noue  of  its  toughness  or  com- 
pactness; and  many  trees  dug  up  in  Holland  from  the 
turf  cartb  are  employed  there  for  ship-building.  This 
effect  of  tbe  sulphuric  acid  on  wood  gave  occasion  to  the 
following  experiment.  Pieces  of  different  kinds  of  wood^ 
of  considerable  tliicknesq,  were  placed  in  the  sulphurous 
acid.  In  half  an  hour  the  whole  surface  of  them  was  co- 
vered with  a  yellowish  scurf,  and  the  wood  itself  had  the 
appeamnce  of  being  charred.  When  washed  in  water, 
and  exposed  some  hours  to  the  open  air,  it  was  observed 
that  tbe  black  colour  had  penetrated  still  farther,  that  Uie 
interior  part  only  retained  the  natural  colour,  and  that  the. 
wood  was  exceedingly  close  and  compact.  After  this 
wood  had  been  several  times  rubbed  over  witli  the.  oi\  or 
spirit  of  turpentine,  it  became  harder  and  firmer,  so  thai 
it  could  receive  the  highest  polish ;  by  which  means  the 
colour  was  rendered  more  agreeable.  This  process  may 
be  readily  employed  by  artists,  at^  it  is  easy,  and  does  not 
require  much  expense. 

V.  Another  black  dye  for  staining  wood,  which  suc- 
ceeds extremely  well,  and  may  lead  to  other  useful  expe- 
riments, is  that  formed  with  liver  of  sulphur  (sulphoret 
of  potash)  and  metallic  solutions.  As  the  sulpliui-ized 
liydi-ogen  gas  is  so  subtle  that  it  penetrates  the  closest  bo- 
dies, it  might  readily  be  conjectured  that  it  would  easily 
give  a  black  colour  to  wood,  if  the  latter  could  any  how 
be  made  to  imbibe  it  with  a  metallic  solution.  Pieces  of 
different  kinds  of  wood  were  placed,  for  several  days  suc- 
cessively, in  a  solution  of  acetite  of  lead,  and  a  solution 
oTsilvcr,  cc^per,  iron^  and  other  metals;  after  wliich  a 
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solution  of  arsenical  liver  of  sulphur  was  prepared  in  the 
following  manner :  One  part  of  the  arsenical  liver  of  sul- 
phur was  mixed  with  two  parts  of  clear  quicklime,  in  a 
porcelain  vessel,  over  which  was  poured  six  or  eight  parts 
of  boiling  M'ater.  The  Bolution  was  tlien  poured  off,  and 
the  wood  which  had  heen  impregnated  with  the  ahove 
metallic  solutions  heing  placed  in  it  and  suffered  to  re- 
main several  days,  the  vessel  heing  closely  shut,  it  as- 
sumed a  black  colour.  The  solution  of  acetite  of  lead 
produced  the  greatest  effect:  that  of  silver  next,  and  those 
of  the  other  metals  least  of  all.  Spotted  wood,  and  par- 
ticulat'ty  that  of  the  plane,  beech,  and  pear  tree,  assumed 
the  best  colour.  It  is  therefore  beyond  all  doubt  that  po- 
rons  wood,  such  as  that  of  the  lime,  the  elder,  &o.  could 
ttp  stained  much  easier.  Though  the  arsenical  liver  of 
sniphur  from  lime  may  appear  superfluous,  as  the  com- 
mon, which  is  prepared  from  alkaline  salts  and  sulphur, 
can  produce  the  same  effect,  the  above  process  however 
is  that  which  ought  to  be  recommended.  This  method 
of  staining  may  be  considered  as  the  best,  because  it  im- 
pregnates the  wood  with  metallic  particles,  gives  it  a  hard- 
ness susceptihieof  a  fine  polish,  and  secures  itfrom  worms. 
The  vessel  employed  for  this  purpose  must  be  either  of 
porcelain,  stone  ware,  or  glass. 
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Timents  made  to  ascertain  the  Composition  of  the 

Swedish  Stone  Paper  or  Artificial  Slate.     By  J.  G. 
Georgi.* 

THE  invention  of  Arfuid  Faxe,  confirmed  by  many 
experiments  tried  at  Curlscrona,  but  nut  yet  communtca 

■  Tnlorh,»ol.3,p.lS8.    From  Ihe.'Wui  Trtmiocihni  if  ilic  Imfitria!  .Itaietny 
atPiter*hrgli,vtA.  4, 
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led  to  the  public^  for  making  a  certain  lEiod  of  artillcia! 
slate  or  stone  paper,  which  may  be  procured  at  a  small 
expense^  and  can  be  employed  instead  of  common  slate, 
was  announced  and  highly  extolled  a  few  years  ago  in 
several  of  the  public  journals.  This  substance  was  said 
to  have  a  great  resemblance  to  milled  or  paste-board;  to 
be  of  an  iron^red,  white,  or  yellow  colour;  to  be  very 
hard  and  stifl^  but  somewhat  elastic ;  to  be  subject  to  no 
alteration  even  when  immersed  in  cold  water  for  several 
months,  or  when  boiled  for  several  hours ;  to  be  hardened 
by  exposure  to  the  air ;  to  resist  fire  a  long  time,  and  to 
bum  slowly,  after  having  experienced  a  great  degree 
of  heat,  but,  when  left  to  itself,  to  become  aOon  extin- 
guished. 

It  is  evident,  therelbre,  that  this  paper  may  be  applied 
to  various  economical  purposes,  such  as  sheathing  shipSi 
which  it  would  not  only  preserve  from  rottenness,  but 
also  from  being  destroyed  by  worms ;  for  guarding  from 
lire  the  cooking  places  in  ships  and  powder  magasinesi 
and,  lastly,  for  covering  houses  and  wooden  bnildings* 
To  this  it  may  be  added,  that  plates  of  this  paper  ixed 
on  with  brass  nails,  and  done  over  at  the  joinings  wifli 
cement,  might  be  covered  with  some  oil  varnish  in  soeh 
a  manner  as  to  be  altogether  impenetrable  to  moistnie. 
We  are  told  also  that  a  small  building  constructed  of 
wood  at  Carlscrona,  and  cased  over  with  stone  paper, 
after  being  filled  with  combustibles  and  set  oh  fire,  re- 
sisted the  effects  of  the  flames  and  remained  unhurt,  and 
that  the  same  experiment  repeated  at  Berlin  on  a  smallei' 
building  was  attended  with  the  same  result.  One  great 
advantage  of  this  stone  paper  also  is,  that  it  is  exceed* 
ingly  light,  and  may  in  general  be  procured  at  a  cheaper 
rate  than  any  other  materials  for  covering  roofs,  as  a  plate^ 
of  it  twif^nty- three  inches  in  length  and  fourteen  indies 
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th  eo8U  at  CarUcrona  only  two  scfaellings 
Swediitli. 

Au  iaventioa  of  such  ulility  and  imporUiuce  otiglit 
therefore  to  excite  the  ingenious  to  attempt  au  imitation 
of  it,  in  ofder  that,  If  possible,  it  may  be  rendered  more 
public,  As  soon  as  I  obtained  a  specimen  of  it  front 
Sweden,  I  mnde  experiments  to  try  wlietLer  1  could  not 
discover  the  method  of  making  it.  The  fragment  which 
I  first  exiimined  was  a  line  iu  thickness.  It  was  light^ 
easily  broken,  and  possessed  all  the  properties  above 
CDUmerated.  As  the  analysis  by  which  M.  Antic  de 
ServiD,  at  the  request  of  M.  Crell,  endeavoured  to  illus- 
trate the  nature  of  this  paper,  did  not  appear  to  me  satis- 
factory, I  subjected  part  of  the  specimen  sent  ine  to  a  far. 
Uier  examination,  leaving  a  third  portion  entire  for  the 
sake  of  comparison. 

After  this  examination  the  red  stone-paper  appeared 
to  me  to  consist  of,  1.  Martial  bole,  which  seemed  to  be 
equal  to  half  its  weight,  and  which,  on  account  of  the 
chalk  perhaps,  or  calcareous  earth  with  wliicli  it  was 
mixed,  produced  a  little  effervescence  with  acids.  Per- 
haps also  there  were  some  particles  of  another  earth,  the 
discovery  of  which  would  he  of  little  importance  to  the 
object  of  this  research,  S.  A  vegetable  matter  of  little 
weight,  and  similar  to  that  itsed  iu  the  making  of  common 
paper.  This  formed  about  a  fourth  pari  of  fbe  weight. 
3.  An  animal  glue,  similar  to  that  which  is  procured  by 
boiling  from  various  animal  substances:  and,  4.  A  cer- 
taiR  oil  which  seemed  to  have  a  resemblance  to  linseed 
oil.  These  substances  (3  and  4)  made  about  a  fourth 
pert  of  the  weight. 

Another  specimen  which  I  received  from  Mr.  Came- 
ron, architect  to  her  imperial  majesty,  contained  the  same 
substances  in  proportions  a  little  different.  I  was,  how- 
ever, uot  able  to  obtain  specimens  of  the  white  and  yel> 


low  stone-paper,  in  uliicli  M.   Bervin  olwencd  some 
traces  of  martial  vitriol  (eulplmt  of  iron)> 

Though  I  maile  a  number  of  experiments  la  onler  to 
discover  the  composition  of  tlils  t^late,  I  sball  bcre 
mention  those  only  which  were  attended  with  the  best 
success.  But,  to  avoid  repetition,  I  shall  lii'st  describe 
thai  previous  manipulatioD  which  appeared  most  conve- 
nient. 

The  red  or  white  bole,  carpenters'  ochre  and  chalk, 
which  I  employed  for  this  use,  were  reduced  to  a  8uc 
powder.  A  pulpy  mass  of  the  coarsest  kind,  procured 
from  a  paper  manufactory,  after  being  macerated  in  wa- 
ter, was  strongly  pressed  and  weighed  out  for  use.  Tiic 
weight  was  increased  about  two  thirds  by  the  moisture. 
In  giving  an  account  of  the  following  experiments,  I  sball 
mention  the  weight  of  this  substance  as  alluding  to  it  when 
dry. 

The  glue  was  dissolved  in  a  moderate  quantity  of  wa- 
ter. I  added  martial  vitriol  undissolved,  aud  employed 
unboiled  linseed  oil. 

For  want  of  a  sufficient  quantity  of  raw  pulp,  I  pro- 
cured, for  some  experiments,  fragments  of  coarse  old  pa- 
per and  bookbinders'  shavings,  which,  after  being  boiled 
for  about  three  hours,  were  much  tenderei-  than  that 
brought  from  the  paper  manufactory.  A  pound  of  this 
when  wet,  after  it  had  been  pressed,  exceeded  that  which 
was  dry  by  about  two  thlnls. 

The  pulp  procured  from  a  paper  manufnclory  being 
mixed  in  a  mortar  with  the  dissolved  gluten,  and  being 
afterwards  formed  into  a  paste  by  the  addition  of  the 
above  earths  and  ^ulpliat  of  iron,  whs  well  beat  up  in  tfae 
mortar,  and  linseed  oil  then  poured  over  it.  The  mass, 
being  prepared  in  tliis  manner,  was  spi-ead  out  with  a 
epatula  above  a  sheet  of  coarse  paper  placed  <m  a  board 
furnished  with  a  rim  or  border;  another  sheet  of  the  sain« 
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piiper  wag  then  sprEad  over  it,  and  a  second  board  was 
placed  above  all.  Tlic  rvholc  bein^  llien  inverted,  the 
board  witli  tbe  i-iin  v/aa  taken  oil',  and  then  tbe  first  sheet 
of  paper.  Tb«  compre«u!icd  muss  was  then  laid  over 
upon  another  board  sprinkled  with  sand,  and  left  to  dry, 
after  taking  the  sheet  of  paper  from  its  other  side.  8<)uare8 
made  in  this  manner  dry  without  cracking;  but  as  they 
become  warped,  it  is  necessary  afterwards  to  flatten  them, 
by  putting  them,  with  boards  between,  under  a  screw- 
press,  and  letting  Ibem  stand  for  some  lime. 

KxPEitiMKNT  I.  I  mixed  an  ounce  and  a  half  of  the 
ilry  pulp  from  the  mill  with  two  ounces  of  common  glue, 
and,  having  added  red  bote  and  ochre,  of  each  twoounces, 
obtained  a  smooth  plate. 

n.  To  two  ounces  of  pulp  I  added  four  ounces  of  red 
hole  pulverized,  and  half  an  ounce  of  chalk,  with  an 
ounce  and  a  h&lf  of  glue.  The  plate  thus  produced  was 
full  of  wrinkles  and  chinks,  but  tolerably  hard. 

Iir.  An  ounce  and  a  lialf  of  pulp,  w  lib  four  ounces  of 
bole,  and  two  of  sulpbat  of  iron,  produced  a  plate  equally 
hard,  hut  uneven. 

IV.  All  ounce  of  pulp  procured  from  old  paper  and 
bookhindcr^'  shavings  mixed,  with  half  an  ounce  of  glue, 
an  ounce  of  powdered  chalk,  (wo  of  bole,  and  an 
ounce  of  linseed  oil,  produced  two  thin  plates  smooth  and 
hard. 

V.  Two  ounces  of  pulp  from  the  mill,  with  half  an 
oance  of  glue,  six  ounces  of  red  bole  and  two  of  chalk, 
to  which  were  added  two  ounces  of  sulphat  of  iron,  and 
the  Name  quantity  of  liusecd  oil,  alTorded  plates  that  were 
smooth,  hut  not  strnne;. 

VI.  An  ounce  and  a  half  of  pulp,  with  an  ounce  of 
glue,  and  four  ounces  of  wliite  hole,  produced  d  plate 
smooth,  beautiful,  and  hard. 
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Vn.  An  ounce  and  a  half  of  pnlp,  mbisd  with  two 
onnces  of  glne,  two  onnces  of  white  bole^  and  as  mneh 
chalky  yielded  a  smooth  plate  as  hard  as  bone. 

yni.  An  oance  of  pulp,  one  ounce  of  glue,  three  oonees 
of  white  bole,  and  an  ounce  of  linseed  oil,  produced  a 
plate  sufficiently  perfect  and  elastic. 

IX.  A  plate  which  I  formed  of  an  ounce  of  pulp,  with 
half  an  ounce  of  glue,  three  ounces  of  white  bole,  an  ounce 
of  chalk,  and  an  ounce  and  a  half  of  linseed  oil,  was  su- 
perior to  that  mentioned  in  the  preceding  experiment 
This  substance  retains  figures  impressed  upon  it,  and^ 
tinged  with  half  a  dram  of  Prussian  blue,  assumed  a 
blueish-green  colour. 

X.  An  ounce  and  a  half  of  pulp,  with  an  ounce  erf 
glue  and  four  ounces  of  chalk,  afforded  a  plate  exceed- 
mgly  spongy. 

XI.  An  ounce  and  a  half  of  tlie  same  pulpy  one  ounet 
of  sulphat  of  iron,  and  four  ounces  of  white  bole^  witfaiwi 
glue,  produced  a  plate  yellowish  and  spongy. 

Xn.  An  ounce  and  a  half  of  pulp,  four  onnces  of 
white  bole,  with  an  ounce  of  sulphat  of  iron,  and  tht 
same  quantity  of  glue,  produced  a  yellowish  plate  a  little 
more  solid. 

I  tried  several  other  mixtures ;  but  as  the  plateif  they 
produced  were  of  an  inferior  quality,  I  shall  not  give  any 
account  of  them.  The  plates  which  had  been  prepared 
in  the  above  manner  I  cut  into  several  pieces,  and  daub- 
ed over  a  specimen  of  each  with  boiled  linseed  oil.  The 
parts  covered  with  the  oil  assumed  a  darker  cokwur,  and 
the  superficies  acquired  more  solidity^  nor  were  they  less 
capable  of  resisting  fire. 

Being  desirous  of  comparing  the  productions  of  my  ex- 
periments with  specimens  of  the  Swedish  stone  paper,  I 
macerated  about  an  inch  square  of  each  in  cold  water. 
After  they  had  been  macemted  four  months,  ik»  i^eti- 


the  Swedish  Stone  Paper.  139 

mens  iircjiaretl  with  sulpliaL  of  iron  were  considerably 
swelled^  but  those  made  without  linseed  oil  seemed  to 
have  scarcely  swelled  at  all.  Those,  however,  which  I 
had  daubed  over  with  boiled  linseed  nil,  or  Unseed  oH 
varnish,  exhibited  as  little  appearance  of  change  as  the 
Swedish. 

I  put  a  s<)uare  inch  of  each  of  the  different  kinds  upon 
an  iron  »ipatula,  together  with  a  like  quantity  of  beech 
wood,  ami  exposed  the  whole  to  a  strong  heat  in  the 
mouth  uf  a  furnace.  After  fifteen  minutes  the  wood  be- 
gan to  bum,  and  iu  fifteen  minutes  more  was  reduced  to 
ashes.  The  fragments  of  the  different  specimens  of  the 
stone  paper,  exposed  to  the  same  heat,  were  in  such  a 
state  of  ignition  that  they  hissed  when  immersed  in  wa- 
ter. I,  however,  examined  them  with  great  attention. 
The  fragment  of  the  Swedish  manufacture  was  some- 
what black  on  the  surface,  and  puffed  np  into  small  blis- 
ters; but  did  not  seem  to  have  burnt,  or  to  have  changed 
its  form.  The  specimens  prepared  with  the  sulphat,  be- 
ing more  spongy  at  tlie  edges,  burnt:  but  so  slowly,  that 
in  those  of  the  worst  quality  the  fourth  part  was  scarcely 
consumed  in  the  above  time.  All  the  rest,  Inferior 
in  nothing  to  the  Swedish  specimen,  resisted  the  fire 
with  equal  strength ;  so  that  most  of  them  were  only 
a  little  blackish  on  the  surface,  and  entirely  free  from 
blisters;  nor  did  there  appear  any  difference  that  could 
]»  ascribed  to  the  gluaor  linseed  oil  employed,  as  they 
were  all  of  the  same  consistence,  and  none  of  them  seem- 
ed to  have  been  warped  by  the  heat. 

I  then  put  some  of  the  same  fragments  toasted  in  the 
fire  on  a  red  hot  plate  uf  iron,  and  immediately  exposed 
them  for  fifteen  minutes  to  a  strong  beat  iu  the  middle  of 
a  furnace.  The  Swedish  specimen  burnt,  and  for  five 
minutes  emitted  a  thick  smoke ;  then  appeared  of  a  white 
heat  for  some  time,  and  at  tlie  cud  of  fifteen  minutes  was 
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cmivertefl  into  three  friable  cineritimts  Untinie. 
specimen  proiluc£tl  by  my  first  ^xpeiiineiit  buml  in  iBe 
course  of  a  minute,  kept  up  a  flame  for  tbree  raiuules,  and 
in  fifteen  minuter  was  converted  into  a.  black  plate  suffl- 
ciently  bard.  SpecimfnK  of  the  second,  (bird,  and  fourth 
experimeiils  exhibited  the,  same  appearances.  A  plats 
produced  by  the  fiftli  experimeut  was  sooner  destroyed  by 
the  fire,  and  appeared  friable  like  the  Swedish.  A  plate 
of  the  sixth  experiment,  which  before  had  been  scarcely 
changed  by  the  fire,  bore  the  last  exposure  exceedingly 
well:  was  scarcely  changed  in  its  form  and  magnitude, 
continued  suffioiently  hard,  and  was  only  rendered  black 
and  as  it  were  scorched.  A  specimen  of  the  seventh  ex- 
periment burnt  for  a  whole  minute,  and  became  black  and 
friable  like  the  preceding.  A  specimen  of  tbi;  eighth 
burnt  for  two  minutes,  and  then  continued  black  and  suf- 
ficiently hard.  The  same  was  the  case  almost  with  the 
Binth  specimen.  A  specimen  of  the  tenth,  though  it  be- 
came black,  was  however  scarcely  changed,  A  frag- 
ment of  the  eleventh  experiment  burnt  with  a  flame  for 
about  two  minutes  and  was  converted  into  ashes ;  which 
was  the  case  also  with  the  specimen  produced  by  the 
twelfth  experiment. 

Those  specimens  produced  by  my  fourth,  sixth,  se- 
venth, eighth,  and  ninth  experiments,  seemed  to  be  the 
best  in  their  external  qualities  and  their  power  of  with- 
standing fire  and  water.  The  same  fragments  suffered 
as  little  from  the  influence  of  the  weather  and  atmosphtre 
as  the  Swedish.  The  materials  for  making  this  article 
may  be  readily  procured  for  a  small  price;  and  the  pro- 
cess is  simple,  and  recjuires  very  little  time.  My  speei- 
mensindeed  were  not  so  neat  and  elegant  as  the  Bwedish: 
but  this  inferiority  may  be  obviated  by  practice  and  ex 
rience:  and  even  in  its  imperfect  state  the  inveution^ 
be  of  great  economical  utility. 


On  the  Manufacture  ofVerdigrise.  lil 

Tlie  cement  which  the  Kwedes  recommeud  for  filling 
up  the  interstices  between  the  squai-es,  and  of  which  I  re- 
ceived a  specimen  of  Mr.  Caaierou,  w&s  composed  of 
linseed  oil  varnish^  white  lead  aud  chalk,  mixed  together 
in  such  a  manner  as  to  approach  to  a  fluid  state,  that  it 
might  more  eai^ily  insinuate  itself  into  the  fissures. 

Ab  the  chief  use  of  this  invention  is  to  cover  and  in- 
cruat  houses,  I  was  desirous  of  trying  my  production  by 
exposing  it  to  the  effects  of  the  weather.  I  therefore  nailed 
fragments  of  the  Swedish  stone  paper,  and  of  that  made 
by  myself,  to  a  small  board ;  and  having  daubed  over  the 
joinings  with  cement,  I  exposed  them  in  the  month 
of  August  on  the  top  of  my  house,  and  in  the  beginning 
of  April  the  next  year  I  found  they  liad  undergone  no 
change. 


NO.  S7. 

Obfervationg  on  the  JUanvfacture  of  the  Jeetite  of  Cop- 
per or   Verdigrise,   Verdet,   Sfc.     By  3.  A.  Chap- 

TAL.* 

THE  acetite  of  copper  is  one  of  the  preparations  of 
that  metal  moat  frequently  used  in  tlie  arts.  It  is  not 
only  one  of  the  principal  resources  of  painting,  hut  upon 
many  occasions  is  employed  wiHi  great  advantage  in  dye- 
ing. Almost  all  the  oxydes  of  copper  obtained  by  the  ac- 
tion of  saline  substances  have  a  blue  colour,  more  or  Icsa 
inclining  to  gi-cen,  and  almost  all  the  neutral  salts  cor- 
rode the  metal,  and  produce  that  oxyde  which  is  called 
vcrdigrise.  It  is  suflScient  to  bring  thera  into  contact 
yfiih  the  copper,  or  to  immerse  the  metallic  plates  in  a 
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flaUne  solation^  and  afterwards  to  expose  them  to  the  air 
t0dry. 

Those  aeids  which  oxydate  the  copper  by  their  decom- 
position^ produce  an  effect  like  that  of  neutral  salts*  The 
oxyde  is  of  a  soft  blueish-green  colour ;  their  action  is  so 
speedy^  that  if  die  copper  be  exposed  to  the  vapour  of 
.them,  for  Sfune  minutes,  its  surface  will  be  immediately 
oxydated.  The  oxygenated  muriatic  acid  produces  that 
effeet  as  well  as  the  vapour  of  the  nitric  acid,  and  even 
those  of  the  snlpl^uric  acid.  A  phenomenon  which  can- 
not escape  the  eye  of  an  observer  is,  that  the  oxydes  of 
copper  obtained  by  fire  are  very  different  from,  those  pro- 
duced by  the  decomposition  of  acids  on  that  metaL  The 
eolour  of  them  is  grey,  instead  of  being  green;  and  when 
the  calcination  is  continued  a  long  time  at  a  violent  heat, 
they  may  be  concentrated  to  a  red  oxyde  of  a  blood  co- 
lour. This  phenomenon  was  observed  by  Kunckel  in 
his  chemical  laboratory. 

Saline  substances  are  not  the  only  ones  capable  of 
oxydating  copper  green.  All  oils  and  fat  matters  pro- 
duce  the  same  effect.  Even  watei^  when  left  for  a  con- 
siderable time  in  copper  vessels,  causes  an  oxydation. 
But  what  will  appear  very  extraordinary  is,  that  the 
greater  part  of  these  substances  have  no  sensible  effect 
upon  copper,  except  when  cold.  Those  salts  even  which 
corrode  that  metal  when  left  at  rest  in  vessels,  do  not 
attack  it  in  so  sensible  a  manner  when  in  a  state  of  ebul- 
lition. 

Of  all  the  preparations  of  copper  by  oxydation,  there 
is  none  more  valuable  than  that  made  by  vinegar.  All 
the  verdigrise  used  in  commerce  is  prepared  by  that  add, 
and  it  is  at  Montpellier  in  particular  and  in  the  neif^- 
bourhood,  that  the  manufactories  of  it  are  established. 
In  the  Memoirs  of  the  Academy  of  Paris  for  1700  and 
1793,  may  be  seen  a  very  exact  description  of  the  pro- 
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cess  tbcn  followed  at  Montpellicr  for  making  verdigrUc ; 
but  as  tliat  procc>;s  has  lieen  much  impnived,  ami  as  at 
present  the  husks  of  grapes  are  employed  instead  of  the 
fitalks,  a  method  far  more  economical,  since  wine  h  no 
longer  nsed.  the  rothiM'ing  account  of  the  manner  of  ma- 
nufacturing vcrdigrise,  as  now  practised,  may  be  of  utili- 
ty  to  the  public. 

The  flret  materials  used  for  this  purpose  are  copper 
and  the  hiiskg  or  skins  of  grapes  left  after  the  last  press- 
ing. Tlic  copper  employed  was  formerly  all  imported 
fi*om  Hweilen;  but  at  present  it  is  brought  from  different 
Toundries  established  at  Saint  Bel,  Lyons,  AvignoD,  Be- 
daricux,  Moulpellier.  &c.  It  is  in  round  plates  balf  a 
line  in  thickness,  and  from  twenty  to  twenty-five  inches  ~ 
in  diametor.  Each  plate  at  Montpellier  is  divided  into 
twenty-five  laminae,  forming  almost  all  oblong  squares  of 
from  four  to  six  inches  in  length,  three  iu  breadth,  and 
weighing  about  four  ounces.  They  are  beat  separately 
with  the  hammer  on  an  anvil  to  smooth  their  surfaces, 
End  to  give  the  copper  the  necessary  consistence.  With- 
out (his  precaution  it  would  exfoliate,  and  it  would  be 
more  diiScult  to  »4cra{)e  the  surface  in  order  to  detach  the 
oxydalcd  crust.  Besides  this,  scales  of  pure  metal  wonld 
be  taken  olT,  which  would  hasten  the  consumption  of  the 
copper. 

The  husks  of  gi-apes,  known  at  Montpellier  under  the 
name  of  Tacque,  were  formerly  thrown  on  the  duughill 
after  tiic  poultry  had  picked  out  the  small  stones  con- 
tained in  them.  At  present  they  arc  preserved  for  mak- 
ing verdigrise,  and  sold  at  the  rate  of  from  fifteen  lo  twen- 
ty livrcs  per  miiid.  The  preparation  of  them  is  as  fol. 
lows:  After  the  vintage  is  finished,  the  husks  are  sub- 
jected to  the  press,  in  order  to  extract  all  the  wine  with 
which  they  may  be  impregnated,  and  they  are  then  put 
into  vats,  where  they  are  pressed  down  with  (he  feet  (o 
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as  possible.  Tlie  coverings  of  tliese  vats  are  carefufi 
fastened  down,  and  tliey  are  preserved  for  use  in  a  dry 
cool  place. 

These  husks  are  not  always  of  the  same  quality  :  whea 
the  grapes  contain  little  of  the  saccharine  matter,  when 
the  season  has  been  rainy,  the  fermentation  iQcomplete, 
or  when  the  wine  is  not  generous,  the  hnsks  are  attended 
with  several  faults.  1.  They  are  difficiiHto  be  preserv- 
*d,  and  there  is  great  danger  of  tlieir  soon  being  spoiled. 
S.  They  produce  very  little  effect,  cannot  be  easily  heat- 
ed, send  forth  very  little  of  the  acetous  odour,  and  make 
the  plates  of  copper  sweat  without  showing  efflorescence 
on  their  surface.  Independently  of  tlie  nature  of  the 
grapes  and  tlie  state  of  the  wine,  the  cjuality  of  the  husks 
varies  also  according  as  they  have  been  expressed  with 
more  or  less  care.  Husks  which  have  not  been  mucli 
pressed,  produce  a  far  greater  efTeet  than  those  which 
have  been  dried.  To  explain  their  different  effects,  it 
will  be  sufBcient  to  observe  tliat  their  action  is  propor- 
tioned to  the  quantity  of  wine  they  retain,  as  it  is  tliat 
liquor  alone  which  can  pass  to  the  state  of  vinegar. 
When  the  husks  therefore  are  destined  for  a  rerdigriw 
manufactory,  care  must  be  taken  to  express  them  only 
weakly,  in  order  to  preserve  more  of  their  acidiflable 
principle. 

When  a  sufficient  quantity  of  copper  and  of  husks  has 
been  provided,  nothing  remains  but  to  proceed  to  the 
operations,  which  are  generally  performed  in  cellars. 
They  may  be  performed  also  mi  a  ground  floor  if  it  be 
iHomewbat  damp,  if  the  temperature  be  subject  to  little 
ariation,  and  if  there  be  not  too  much  light.  The  first 
operation  is  to  make  the  busks  ferment,  which  is  called 
avina.  For  that  purpose  one  of  the  vats  is  opened,  and 
(he  husks  are  put  into  two  others  of  equal  size,  taking 
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furBtu  expose  tlicm  as  liule  as  possible  tu  the  air,  and 
nut  to  compress  Uioai.  One  vat  full  of  lui«ka  ought  to 
till  tno,  and  to  occupy  a  iloul)Ie  space  aftiir  this  opera- 
tion, la  fnwnf.  manufactories  the  hu^ks  contained  in  a 
vat  are  distrihutcd  into  twenty  or  twentj-five  eartheu  ves- 
sels or  j'ai'8  called  oulea,  and  which  are  generally  sixteen 
inches  in  height,  fourteen  in  diameter  at  tjie  belly,  and 
aliout  twelve  at  the  mouth.  When  the  husks  have  been 
put  into  tliese  vessels,  tliey  are  covered  by  putting  the 
lid  merely  on  the  opening  without  pressing  it  down. 
The  covers  are  of  straw,  and  made  for  that  purpose.  In 
this  state  the  husks  soon  lieat ;  and  this  change  may  be 
known  by  thrusting  the  iiand  into  them,  and  by  the  sour 
smell  whicli  they  begin  to  exhale.  The  fermentation 
first  takes  place  at  the  hutlum  of  the  vessel,  and  graduaU 
ly  ascending  extends  itself  to  the  whole  mass.  It  pro- 
ceeds  to  30  or  35  degrees  of  Reaumur. 

At  the  end  of  three  or  four  days  the  heat  decreases^ 
und  at  length  ceases  entirely;  and  as  the  manufacturers 
apprehend  the  loss  of  a  portion  of  the  vinegar  by  the  na- 
tural effect  of  a  heat  too  much  prolonged,  they  take  care 
after  three  days  fermentation  to  rcmuve  the  husks  from 
I     the  fermenting  vessels,  in  order  that  they  may  sooner 
I     ttool.     Those  who  employ  vats  remove  them  into  jars, 
r    and  tliuse  who  use  jars  put  them  into  others.     Besidefl 
j     the  ln>«s  of  tlie  acetous  spirit,  too  great  heat  inclines  the 
lOAJ^s  at  the  bottom  of  the  vessel  to  become  mouldy,  which 
I     readers  it  unfit  for  making  verdigrise.     Some  mannfac- 
'     turers,  to  increase  llie  effect  uf  the  husks,  form  them  into 
\     heaps,  which  they  besprinkle  with  generous  wine  before 
!'    they  bring  them  to  ferment. 

The  fermentation  does  not  always  take  place  at  the 

Hane  time,  nor  with  the  same  energy.      Sometimes  it 

commences  in  twenty-four  hours,  and  sometimes  it  has 

uot  begun  at  the  end  of  three  weeks.     The  beat  some. 
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tiiDes  will  riM  to  such  a  height  that  the  hand  cannot  be 
kept  in  the  mass,  and  the  acetous  odour  is  so  strong  that 
one  can  hardly  approach  the  vessels ;  while  at  others 
the  heat  is  hardly  sensible^  and  soon  vanishes.  There 
aT<^  even  instances  of  the  husks  becoming  putrid  and 
\\  Inoaldy  without  turning  acid.  The  fermentation  is  as- 
' '  0nttA  and  promoted  by  raising  the  heat  of  tbe  place  by 
means  of  chaftng^shes,  by  covering  the  vessels  witt 
doths^  by  Glutting  the  doors^  and  by  airing  the  mass  with 
more  care.  The  differences  in  the  fermentation  depend, 
1.  On  the  temperature  of  the  air :  in  summer  the  fermen- 
tation is  speedier.  S.  On  the  nature  of  the  husks :  those 
Which  arise  from  veiy  saccharine  grapes  heat  more 
tasily.  8.  On  the  volume  of  the  mass :  a  laiger  mass 
ferments  sooner^  and  with  more  strength^  thana  small  one.. 
4.  On  the  contact  of  the  air:  the  best  aired  husks  ferment 
best. 

At  the  same  time  that  the  husks  are  made  to  ferment^  a 
preliminary  preparation  called  desafouga  is  given  to  the 
plates  of  copper  which  are  used  for  the  first  time.  This 
operation  is  not  employed  for  those  which  have  been  al- 
ready used^  and  consists  in  dissolving  verdigrise  in  water 
in  an  earthen  vessel^  and  rubbing  over  each  plate  with  a 
piece  of  coarse  linen  dipped  in  this  solution.  The  plates 
are  then  immediately  placed  close  to  eachother^  and  left 
in  that  manner  to  dry.  Sometimes  the  plates  are  only 
laid  on  the  top  of  the  fermented  husks^  or  placed  under 
those  which  have  been  already  used  for  causing  the  cop- 
per to  oxydatc.  It  has  been  observed^  that  when  the 
operation  called  desafouga  has  not  been  employed^  the 
plates  grow  black  at  tlie  first  operation^  instead  of  be- 
coming green. 

When  the  plates  are  thus  prepared^  and  the  hnskf 
have  been  brought  to  ferment^  the  workmen  try  whether 
the  latter  are  proper  for  the  process^  by  placing  undm 
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tliem  a  plate  of  topper,  and  leaving  it  burletl  there  for 
twenty-four  hours.  If  ihe  plate  of  copper,  after  thia  pe- 
TJod,  is  found  covered  with  a  smooth  green  crust,  in  such 
a  manner  that  none  of  the  metal  appears,  they  are  then 
thought  fit  for  being  disposed  in  layers  with  the  copper. 
On  the  other  hand,  if  drops  of  water  are  observed  on  tliB 
surface  of  ihc  jdates,  the  plates  are  said  to  sweat,  and  H 
is  concluded  (hat  the  heat  of  the  husks  has  not  sulHciently 
subsided.  They  consequently  defer  makin°;  another  trial 
till  the  next  day.  When  they  are  assured  tliat  the  husks 
are  in  a  proper  state,  they  form  them  into  layers  in  the 
fallowing  manner: 

Tlie  plates  are  all  put  into  a  box,  »liich,  Instead  of 
having  a  bottom,  is  ilivided  in  the  middle  by  a  wooden 
grate.  The  plates  disposed  on  this  grate  are  so  strongly 
heated  by  a  chaSng  dish  placed  under  them,  that  the  wo. 
man  employed  in  this  labour  is  sometimes  obliged  to  take 
them  up  with  a  cloth,  in  order  that  she  may  not  burn  her 
hands.  As  soon  as  they  have  acquired  that  heat,  they 
aiT  put  into  tlie  jars  in  layers  with  the  husks.  Each  joJT 
is  then  closed  with  a  covering  of  straw,  and  left  tooxy- 
date.  This  period  is  called  coua,  to  hatch.  Thirty  or 
forty  pounds  of  copper,  more  or  less  according  to  the 
thickness  of  the  plates,  are  put  into  each  jar.  At  the  euii 
of  ten,  twelve,  fifteen,  or  twenty  days,  the  jar  is  opened; 
»ndif  the  husks  are  white,  it  is  time  totakeoutthe  plates. 
The  crystals  arc  then  seen  detached,  and  of  a  silky  ap. 
pearance  on  their  surface.  The  husks  are  thrown  back, 
and  the  plates  are  put  in  what  is  culled  relai.  For  that 
purpose  they  arc  immediately  deposited  in  a  corner  of  the 
cellar  on  sticks  ranged  on  the  floor.  They  aie  placed  in 
an  upright  position,  one  leaning  against  the  other;  and  at 
the  end  of  two  or  three  days  they  are  moistened,  by  tak- 
ing them  up  in  handfuUs  and  immersing  them  in  water  in 
earthen  pans.     They  are  deposited  quite  wet  in  theij  for- 
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mer  position^  and  left  there  for  sevenor  eight  days ;  after 
which  they  are  once  or  twice  immersed  again.  This  im- 
mersion and  drying  are  renewed  six  or  eight  times^  every 
•even  or  eight  days.  As  the  plates  formerly  were  put 
into  wine^  these  immersions  were  called  one  wine^  two 
wineSf  three  wines j  according  to  the  number  of  times. 
•By  this  process  the  pla^s  swell  up,  the  green  is  nourish* 
ed^  and  a  coat  of  verdigrise  is  formed  on  all  their  sur- 
faces^  which  may  be  easily  detached  by  scraping  them 
*with  a  knife. 

Each  jar  furnishes  five  or  six  pounds  of  verdigrise  at 
each  operation.  It  is  then  called  fresh  verdigrise^  moist 
verdigrise^  &c.  This  verdigrise  is  sold  i.n  that  state  by 
the  manufacturers  to  people  who  dry  it  for  foreign  expw- 
iation.  In  this  first  state  it  is  only  a  paste^  which  ia 
carefully  pounded  in  large  wooden  troughs^  and  then  pat 
into  bags  of  white  leather^  a  foot  in  height  and  ten  inches 
in  diameter.  These  bag9  are  exposed  to  the  air  or  the* 
sun^  and  are  left  in  that  state  till  the  verdigrise  has 
acquired  the  proper  degree  of  dryness.  By  this  opera- 
tion it  decreases  about  fifty  per  cent^  more  or  less  ac- 
cording to  its  primitive  state.  It  is  said  to  stand  proof 
by  the  knife^  when  the  point  of  that  instrument  pushed 
against  a  cake  of  verdigrise  through  the  skin  cannot  pene- 
trate it* 

The  plates  of  copper  which  have  been  already  used 
are  again  employed  for  the  same  operation,  till  they  are 
almost  completely  consumed.  Instead  of  heating  them 
artificially,  as  above  mentioned,  they  are  sometimes  ex- 
posed only  to  the  sun.  The  same  plates  will  serve  some- 
times for  ten  years,  but  they  are  often  worn  out  in  two 
or  three.  This,  however,  depends  on  the  quality  of  the 
copper.  HThat  which  is  extremely  smooth,  well  beat^  av4 
very  compact,  is  always  most  esteemed. 
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Formerly  moUt  yerdigriae  could  Dot  be  sold  till  its 
(jiiality  had  been  previously  ascertained;  and  for  Uiat 
purpose  it  was  carried  to  a  public  warehouse,  where  it 
was  sold  after  that  point  had  been  determined. 

Ry  comparing  this  process  with  tliat  described  by  Mon- 
tet,  it  will  be  found  that  the  changes  intmdnced  are  much 
ill  favour  of  the  new.  Formerly  the  workmeu  took  tba 
stalks  of  the  grapes  dried  in  the  sun,  and  began  by  im- 
mersing them  for  eight  days  in  rinasae  (the  residuum  of 
the  distillation  of  wine  for  making  brandy).  They  then 
suffered  the  moisture  to  drain  off  through  a  basket,  after 
which  they  put  about  four  pounds  into  a  jar,  and  poured 
over  them  three  or  four  pints  of  wine.  The  stalks  were 
made  to  imbibe  a  large  portion  of  the  wine,  liy  stirring 
4hem  strongly  with  the  hand ;  the  jar  was  then  covered, 
and  the  stalks  were  suffered  to  feiment.  The  fermenta- 
tion commenced  sooner  or  later,  according  to  the  nature 
of  the  wine  and  the  temperature  of  the  air.  But  after  it 
had  once  begun,  the  wine  became  turbid,  and  exhaled  a 
strong  odour  of  vinegar.  At  length  the  heat  decreased, 
and  the  stalks  were  then  taken  out,  and  the  wine  was 
drawn  off.  When  the  stalks  were  a  little  drained,  they 
were  dif^posed  in  layers  with  the  plates  of  copper,  and  the 
operation  was  continued  in  the  same  manner  as  with  the 
husks.  When  the  plates  were  taken  from  the  jars  to  be 
put  ill  relai,  instead  of  immersing  them  in  pure  water,  as 
is  done  at  present,  they  were  moisteued  three  or  four 
times  with  sour  wine,  which  was  called  giving  them  three 
or  four  wines. 

It  may  be  easily  seen  that  there  is  a  great  saving  in 
the  process  followed  at  present,  since  the  manufacturers 
no  longer  use  wine,  which  enhanced  the  price  of  the  ver- 
digrise.  Some  have  condemned,  in  the  new  process,  the 
practice  of  using  the  copper  too  soon;  but  this  objection 
fell  to  the  ground,  when  it  was  observed  that  the  verdi- 
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^gnst  obtained  was  in  proportion  to  the  copper  corroded ; 
and  what  proves  that  this  method  is  more  advantageousi 
is,  that  all  the  manufacturers  have  abandoned  the  old 
method  and  adopted  the  new.^ 


NO.  fS. 

On  Hu  Method  of  preparing  Tallow  Candles  with 
Wooden  Wicks.  By  Professor  Medicus  of  Meidd^ 
lerg.\ 

^^FOR  several  years  past  tallow  candles  with  wooden 
wicks  have  been  prepared^  in  large  quantities,  by  the 
candlemakers  at  Munich,  and  much  used  in  that  neigh- 
bourhood. I  have  burnt  them  during  the  whole  winter^ 
and  never  wish  to  use  any  other  kind,  as  they  are  attend- 
ed with  several  advantages  which  common  tallow  candles 
do  not  possess.  They  afford  about  the  same  quantity  of 
light  as  a  wax  candle ;  bum  also  with  great  steadiness 
and  uniformity,  and  never  crackle  or  run.  The  candle- 
makers  here  keep  the  method  of  preparing  these  candles 
as  secret  as  they  can ;  but  I  shall  communicate  to  the 
public  what  I  have  been  able  to  learn  respecting  the  pd^ 
cess. 

^^The  only  difference  between  these  candles  and  the 
common  tallow  candles  is,  that  the  ground  work  of  the 
wick  consists  of  a  very  thin  slip  of  wood,  bound  round 
to  a  considerable  tliickness  with  very  fine  unspun  cotton  j 
but  in  such  a  manner  that  the  size  of  the  wick  does  not 
much  exceed  that  of  the  wick  of  a  common  candle.     The 

*  There  are  no  large  manufiitetoriea  of  verdig;riae  at  Montpellieri  bat  each 
ftnfly  makea  a  certain  qoantity»  and  the  operationa  are  in  general  p^fbraed  If 
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cotton  \s  wound  round  the  wick  by  the  hand :  hut  in  gene- 
ral it  \H  done  by  means  of  a  reel,  which  I  have  not  yet 
been  al>le  to  see.  The  thin  sHpa  of  wood  are  furnished 
to  the  candlemakers  by  the  country  people,  and,  if  we 
may  judge  from  their  appearance,  are  cut  into  the  proper 
form  by  means  of  a  knife,  without  the  application  of  any 
machine.  They  are  for  the  most  part  somewhat  square, 
and  not  completely  rounded.  The  candlcmakers  often 
prepare  these  slips  of  wood  also  themselves,  when  they 
have  none  ready  by  them,  and  for  that  purpose  use  pine, 
willow,  and  other  kinds  of  wood,  though  they  commonly 
employ  fir.  For  making  these  candles  it  is  necessary  to 
have  the  purest  tnllow  :  a  pound  will  be  sufficient  to  make 
BIX  or  seven,  which  cost  twenty-flve  kreutzers.  The 
price  of  common  moulded  candles  with  cotton  wicks  ie 
twenty-two  kreutzers ;  but  us  the  former  burn  much  longer, 
they  are  on  the  whole  cheaper." 

Another  method  of  making  the  wicks  is  as  follows: 
Take  shoots  of  the  pine  tree  a  year  old,  scrape  off  the 
bark,  anil  when  they  are  become  perfectly  dry  scrape 
them  again  all  round  till  Ihcy  arc  reduced  to  the  size  of  a 
small  straw.  When  the  above  wood  cannot  be  procured, 
well  dried  common  fir  twigs  of  a  year  old,  and  of  the 
flane  strength,  may  be  prepared  in  the  like  manner. 
These  rods  are  then  to  be  rubbed  over  with  wax  or  tal- 
low,  till  they  are  covered  with  a  Ihin  coating  of  either  of 
these  substances;  after  which  they  must  he  rolled  on  s 
smooth  table  in  very  fine  carded  cotton,  drawn  out  to 
about  the  length  of  the  rod  or  candle-mould.  Care  how- 
ever must  be  taken  that  by  this  rolling  no  inequalities 
may  arise  on  the  rod,  and  that  the  cotton  may  be  every 
where  of  equal  thickness,  though  at  the  upper  part  a  lit- 
tle more  of  it  may  he  applied.  After  this  preparation  the 
wick  will  have  acquired  the  size  of  the  barrel  of  a  small 
quill:  and  the  more  accurately  the  size  of  the  wick  is 
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proportioned  io  that  of  the  candle  mouldy  the  candles 
will  bum  so  mach  the  better^  clearer,  and  longer,  as  will 
soon  be  found  by  a  little  experience :  these  wicks  are 
then  to  be  placed  very  exactly  in  the  middle  of  the  mpuld, 
and  retained  in  that  position,  and  good  tallow,  iVesh  if 
possible,  previously  melted  with  a  little  water,  must  be 
poured  round  them;  but  even  old  and  rancid  tallow  will 
not  run,  if  the  wicks  be  properly  made. 

These  candles,  besides  burning  longer  than  the  com- 
mon ones,  have  also  this  advantage,  that  they  do  not 
flare,  and  that  they  are  less  prejudicial  to  the  eyes  of 
those  who  are  accustomed  to  read  or  write  at  night  It 
is,  however,  to  be  observed,  that  a  pair  of  sharp  sdssQiy 
must  be  employed  for  snuffing  them,  and  that  in  perfonik*^ 
iAg  that  operation  care  must  be  taken  not  to  break  or  do*- 
range  the  wick. 

No.  29. 

•Account  of  the  Method  of  making  Stilton  Cheese.    Bg 
Mr.  JouN  Monk,  of  Bears-combe^  Devon.* 

STILTON  cheese  is  made  in  most  of  the  villages 
round  Melton  Mowbray,  but  I  found  it  impossible  to  get 
at  the  secret  of.  making  it  from  the  dairy  people ;  and, 
from  the  conversation  I  had  with  one  of  the  first  mana- 
gers, I  should  suppose  two  cheeses  were  never  made 
alike,  as  it  depends  upon  soil,  herbage,  seasons,  heat, 
cold,  wet,  dry,  &c.  &c.  There  is  no  doubt  but  those 
cheeses  require  a  great  deal  of  care  and  attention,  owing^ 
I  should  suppose,  to  their  richness  and  thickness.  They 
run  from  eight  to  sixteen  or  eighteen  pounds,  very  sel- 

*  Bepertory,  rol.  1,  p.  175.    From  the  General  ftew  of  the  JigriaUiwrt  ff  ike 
Comity  ofLUcetterg  drawn  up  fi|r  the  conpideration  qf  the  Botitd  of  iypiadHOR. 
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<lom  larger,  anil  are  sold  at  ntif.  shilling  per  puiiml.  MosL 
"f  the  iutis  in  the  coimlj  retail  them,  tiie  price  thirteen 
and  fourteen  pente  per  pound.  I  was  informed  Ijy  the 
maker,  that  they  were  never  hettor  for  the  table  than  at 
a  year  old,  liut  I  helieve  they  ai-e  seldom  cut  so  ^on. 
The  beat  of  the  olher  sort  of  cheese  made  in  the  county 
is,  in  my  opinion,  better  than  the  generality  of  the  Stil- 
ton, as  it  is  but  seldom  you  meet  with  a  real  good  one. 

In  respect  to  the  grand  secret  of  making  Stilton  cheese, 
I  should  have  left  the  county  without  acquiring  the  pro- 
cess, if  it  had  not  been  for  the  politeuetis  and  attention  of 
major  Chesclden,  of  Somerly,  who,  upon  my  ac(|uaint- 
ing  him  ,with  my  disappointment,  kindly  undertook  to 
procure  it  for  me  from  one  of  his  tenants,  who  was  among 
the  first  for  making  it.     The  following  is  the  receipt. 

Take  the  night's  cream,  and  put  it  to  the  morning's 
new  milk,  with  the  rennet;  when  the  curd  is  come,  it  is 
not  to  be  broken,  as  is  done  with  other  cheeses,  but  take 
it  out  with  a  soil-dish  altogether,  and  place  it  in  a  sieve 
to  drain  gradually,  and,  as  it  drains,  keep  gradually 
pressing  it  till  it  becomes  firm  and  dry;  then  place  it  in 
a  wooden  hoop;  afterwards  to  be  kept  drj'  on  boards, 
turned  frequently,  with  cloth  binders  round  it,  which  arc 
to  be  tightened  as  occasion  requires. 

N.  B.  The  dairy-maid  must  not  be  disheartened,  if  . 
sbe  does  not  succeed  perfectly  in  her  fir^  attempt. 

In  the  dairies  which  I  visited,  the  cheese*',  after  being 
t&ken  out  of  the  wooden  hoop,  were  bound  tight  round 
with  a  cloth,  wliich  cloth  was  changed  everj-  day,  until 
the  cheese  became  firm  enough  to  support  itself:  after  the 
cloth  was  taken  ofl'.  they  were  rubbed  every  day  all  over, 
fur  two  or  three  mouths,  with  a  brush;  and  if  the  weather 
was  damp  or  moist,  twice  a  day;  and.  even  before  the 
cloth  was  taken  off,  Ihe  top  and  boHuin  were  well  rubbed 
every  day. 


i 


IfH  JUat  of  Patents. 

No.  30. 

LUi  qf  American  Patents. 
(Contmued  from  toI.  1,  page  480.) 

1805. 

Increase  Khnball,  May  1,  machine  fcr  cutting  naildy  brads,  Sec 

Joseph  Copes,  May  2,  improvement  in  the  grist  mill. 

Horatio  G.  Spafford,May  3,  a  close  fire  place. 

F.  Lippart,  May  3,  machine  for  raising  water  from  a  running  streaiD. 

John  Stickney,  May  4,  improvement  in  andirons. 

Robert  Crane,  junior,  May  4,  iron  wheel  for  transporting  carriages. 

Samuel  Church,  May  4,  a  felloe  mill. 

John  Houston,  May  4,  a  meuUic  hone. 

Simeon  Glover,  May  4,  a  cross  cramp  for  four-wheeled  carriages; 

Abraham  Higham,  May  4,  a  washing  and  scouring  machine. 

Daniel  Atherton,  May  4,  improvement  in  the  physiognotrace. 

Joseph  Piatt,  May  4,  machine  for  rsdsing  and  removing  earth. 

Allen  Hill,  May  6,  a  beaming  machine. 

Jacob  Welsh,  May  6,  machine  for  removing  earth,  &c. 
•  John  Kunitz,  May  7,  bleeding  with  and  breeding  leaches. 

Isaac  Baker,  May  8,  machine  for  sawing  shingles. 

W.  Smith,  May  9,  improvement  in  glazing  and  polishing  linens,  &c. 

George  Poyzer,  May  10,  improvement  in  making  cod  oil  for  leather. 

M.  Zorger,  May  10,  machine  for  shelling  and  huUbg  clover  seed. 

Ebenezer  Lester,  May  10,  making  moulds  for  casting  iron  screws. 

Barn.  Langdon,  May  10,  improvement  in  manufacturing  tin  ware. 

James  Humiston,  junior.  May  10,  improvement  in  the  sluice  to 
convey  water  to  horizontal  wheels,  and  in  the  manner  of  forming  the 
wheels  of  cast  iroa.  Sec. 

H.  Witner,  May  1 7,  improvement  on  Anderson's  condensing  tub. 

Thomas  W.  Pryor,  May  2 1 ,  improvement  in  the  bark  mill. 

William  Hodgson,  May  23,  apparatus  for  making  tiles,  bricks,  Sec- 
Thomas  Pierce,  May  24,  improvement  in  the  smut  fiuming  mill. 

William  Cobley,  May  27,  mode  of  making  posts  of  clay  for  fencing. 

Daniel  Tomlinson,  May  27,  machine  for  raising  or  projecting  fluids. 

Benjamin  Eggleston,  junior,  May  27,  method  of  boiling,  applica- 
ble to  distilling,  brewing,  Sec. 

Ebcnezer  Jenks,  June  1,  improvement  in  the  mode  of  setting 
t)oilers  of  eveiy  description. 

John  Bennock,  June  K  improvement  in  planmg  by  machinery. 
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J.  Hinman,  June  1, {Waning  machine  for  sawing  bellows  boards,  kc. 
Alexander  M'Nitt,  June  15,  method  of  separating,  preparing^ 
and  collecting  the  sulphate  of  pot-ashes  into  sal  polychrestumf  8cc. 
Lewis  Valcourt,  June  35,  improvement  in  mills  and  machinery. 
J.  Macbride,  Aug.  8y  machine  for  ginning,  carding  and  spinning 
cotton. 

J.  Matthews,  Aug.  13,  machine  for  grinding,  sawing,  or  rasping 
dye  woods. 
William  Wing,  Aug.  38,  machine  for  casting  types. 
William  Wing  and  Henry  Salisbury,  Aug.  29,  improvement  in 
springs  for  wheel  carriages. 
Ch.  McLean  and  Sol.  Loomis,  Sept.  25,  improvement  in  tub  mills. 
Samuel  Bartlett,  Oct.  I,  a  clay  pipe  for  conduits. 
Asahel  A.  Kelsey,  Oct.  9,  improvement  in  making  shingles. 
Daniel  French,  Oct.  9,  manu£su:turing  old  junk  or  old  riggiilg 
into  oakum. 
Joseph  Share,  Oct.  28,  improvement  in  casting  ship  bolts. 
William  Deanc,  Nov.  4,  improvement  in  rafts. 
La  Paype  (ain6)  Nov.  4,  improvement  in  cattle  mills. 
Seraphim  Belli],  Nov.  7,  machine  for  raising  water. 
William  LilUe,  Nov.  9,  machine  for  splitting  skins. 
John  Oilman  Taylor,  Nov.  13,  improvement  in  making  salt 
Friend  B.  Kellogg,  Nov.  22,  machine  for  shearing  woollen  or 
other  cloth  by  water,  &c. 

Abraham  Heistand,  Nov.  27,  a  distilling  apparatus. 
James  Tatterson,  Dec.  7.  machine  for  preparing  and  hackling  tdw 
for  paper  or  linen. 

William  Johnson  Fulsom  and  John  Hayden,  Dec.  17,  machine  for 
washing,  rinsing,  and  wringing  clothes. 

George  Barber  Dexter,  Dec.  18,  rhei^paticpill. 

William  Poole,  Dec.  20,  a  kiln  for  drying  grain. 

James  Abraham,  Dec.  20.  improvement  in  kilns  for  drying  grain. 

Samuel  Adams,  Dec.  28,  machine  for  reaping  grain. 

1806. 
Ebenezer  Bryant,  Jan.  13,  a  rowing  machine. 
Sam.  Goodwin  and  Rich.  Gains,  Jan.  22,  a  balance  pendulum  lock. 
R.  Gookins,  Jan.  24,  machine  for  making  bats  or  frames  for  wool 

bats. 
C.  Thompson,  Feb.  5,  machine  for  copying  charts,  landscapes,  &c. 
Philip  Bennet,  Feb.  8,  a  loom  for  weaving  chip. 
William  Finn,  Feb.  \  5,  a  sprinp;  pump  for  raising  water. 
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Michael  Morrison,  Feb.  14,  machine  for  picking  oakum. 
•   George  Richards,  Feb.  U,  machine  for  making  dough. 

Theodore  Burr,  Feb.  14,  improvement  in  bridges. 

Joseph  Hawkins,  Feb.  19,  a  planing  machine. 

Samuel  Hawkms,  Feb.  19,  improvement  in  gun  carriages. 

John  £veleth,Feb.  21,  machine  for  raising  mud. 

Israel  Newton,  Feb.  28,  medicine  called  the  essence  of  tansy. 

John  F.Gould,  March  1,  machine  for  making  bricks. 

Richard  Howel,  March  5,  improvement  in  suspenders. 

Thomas  Arnold,  March  5,  improvement  in  evaporation. 

Samuel  Dickey,  March  7,  improvement  in  stoves. 

John  F.  Gould,  March  8,  improvement  in  tilt  hammers. 

Joseph  S.  Mott,  March  8,  a  joining  and  planing  machine. 

Richard  Gaines,  March  17,  a  balance  pendulum  lock. 

William  Purden,  March  19,  a  hoisting  machine. 

George  Youle,  March  21,  improvement  in  a  cabeusc 

Elisha  Mack,  March  21,  machine  for  dressing  flax. 

Daniel  Pettibone,  March  22,  preparing  and  welding  cast  steel  to 
iron  or  other  steel  for  tools. 

John  Kennion,  March  26,  a  fulling  mill  and  washing  machine. 

Abner  Guild,  March  31,  carding  machine  to  form   batts  for 
wool  hats. 

S.  Payn,  March  31,  machine  for  splitting  skins  or  neats*  leather. 

Richard  Tripe,  April  1,  improvement  in  diving  machines. 

Isaac  Quintard,  April  5,  improvement  in  cyder  and  bark  mills. 

John  Heavin,  April  17,  improvement  in  propelling  boats. 
Do.  Do.      machine  for  cutting  straw. 

Joseph  Quinby,  April  25,  improvement  in  saw  mills. 

Ephraim  Hubbel,  May  1,  improvement  in  water  wheels  for  mills^ 

C.  Varl6,  May  2,  method  of  reducing  calcareous  matters  into  lime. 

John  Edwards,  May  19,  improvement  in  the  steelyard. 

John  Edwards,  May  19,  improvement  in  scale  beams  and  balances. 

George  Youle,  May  21,  a  cabouse  stove,  appai*atus  for  cooking 
and  distilling,  &c. 

John  Cooper,  May  22,  improvement  in  windmills. 

James Gridley,  May  23,  improvement  in  boxes  for  carriage  wheel*. 

Beriah  Swift,  May  25,  machine  for  shearing  cloth. 

Abner  Wing,  May  26,  improvement  inlhe  chura. 

Reuben  Buck,  May  29,  a  washing  machine. 

Levi  Browny  May  30,  improvement  in  boxes  for  carriage  wheels. 

Standfast  Smith,  June  1 2,  method  of  extracting  salt  from  sea  water. 
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Stand&st  Smithy  June  13,  improvement  facilitating  the  procera^of 
extracting  salt  from  sea  water. 

Solomon  MK^mbs,  Joseph,  Smith,  and  Benjamin  D.  Galpin,  June 
24,  improvement  in  filtering  impure  water,  wine,  &c. 

William  Harwood,  July  3,  improvement  in  making  pantiles. 

Roger  Selden,  July  7,  a  perpendicular  boring  machine. 

N.  Cutting,  July  14,  machine  for  &cilitating  the  spinning  of  rope 
yam,  &c. 

John  Bedford,  July  16,  improvement  in  making  boots  and  shoes. 

Zachariali  Mills,  July  17,  a  swing  cradle. 

William  Wadsworth,  July  17,  anti-stream  boat. 

T.  Woodsend,  Aug.  7,  a  cover  for  bmldings  called  artiiSicial  sla^e 
or  tile. 

N.  Cutting,  Aug.  14,  apparatus  for  improving  the  quality  of  ca- 
bles, &c. 

Alexis  Carrendeffez,  Sept.  S,  improvement  whereby  a  beautiful 
yellow  paint  may  be  prepared. 

J.  T.  Morgan,  Oct  9,  machine  for  raising  vessels  out  of  water  to 
repair  them. 

George  B.  Dexter,  Oct.  9,  apparatus  for  the  sublimation  of  sul- 
frtiur. 

James  Pountrey  Wightman,  Oct.  21,  mixtucc  to  render  all  kinds 
of  woollen  cloth  water  proof. 

William  TuUock,  Oct.  28,  improvement  in  screen3  for  freeing 
grain  from  dirt,  seeds,  &c. 

Jonas  Dawson,  Nov.  6,  improvement  in  suspenders. 

James  Deneale,  Qec.  4,  a  perpetual  oven. 

1807. 

X^ouis  De  Niroth,  Feb.  3,  composition  for  covering  and  flooring 
houses. 

Levi  Rogers,  Feb.  4,  a  Traverse  sleigh. 

'David  Brown,  junior,  Feb.  5,  machine  for  winding  cotton. 

John  Matthews,  Feb.  6,  machine  for  grinding,  sawing,  and  rasp- 
ing dye  woods. 

Pafke  Shee,  Feb.  7,  a  papor  trimmer. 

John  Beath,  Feb.  7,  accommodating  bolted  truss  for  ruptures. 

William  Hale,  Feb.  7,  improvement  in  the  augur. 

Jonathan  Ellis,  Feb.  10,  machine  for  cutting  brads. 

Samuel  MUlikin,  Feb.  10,  mode  of  making  the  bottoms  of  sfk&es 
and  boots  of  metixllic  subsC^ces.  * 
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Abel  W.  Hardenbrook,  Feb.  1 0,  a  water  tight  swivel  screw,  adapt- 
ed to  steam  engines,  stills,  See. 

W.  Montgomery,  Feb.  1  l,improvcment  in  making  boots  and  shoes. 

Abraham  OgierStansbur7,Feb.  1 1,  the  Egyptian  lock* 

Charles  Fales,  Feb.  1 1,  method  of  making  charcoal  from  peats. 

Richard  Button,  Feb.  1  l,a  hemp  and  flax  machine. 

Ebenezer  Lester,  Feb.  13,  method  of  making  mgulds  for  casting 
trundle  heads,  of  any  kind  of  metal,  &c. 

Abraham  Hobart,  Feb.  17,  a  tilting  waggon. 

Abraham  Fisher,  Feb.  19,  a  fire  place  with  a  flat  funnel. 

A.  Buffum,Feb.2l,machine  for  carding  fur  and  wool,  for  hats. 

Ezekii^  Hale,  Feb.  22,  improvement  in  the  grist  mill. 

Jesse  Reed,  Feb.  22,  machine  for  cutting  and  heading  naik  at 
one  operation. 

Joel  Fox,  junior,  Feb.  25,  machine  for  working  a  trip  hammer 
with  a  perpendicular  handle. 

Gershamand  Bamt  G.  Burtis,  improvement  in  making  butter. 

Richard  R.  Elliot,  Feb.  28,  a  washing  machine. 

Timothy  Green,  April  1,  mode  of  making  salt. 

Lewis  Dupr^  April  1,  a  pendulum  screen. 

Charles  Colver,  April  1,  a  double  forcing  pump.  -^^ 

G.  Youle,  April  1^  improvement  in  the  cabouse  stove  for  cx»\^} 
ing,  &c.  ■ 

David  Peacock,  April  I,  improvement  in  ploughs. 

Jeremiah  M'Uvain^  April  1,  machine  for  dressing  shingles  and 
staves. 

Elisha  Bigelow,  April  1,  machine  for  cutting  nails. 

J.  A.  Pearce,  April  7,  machine  for  propellbg  boats,  &c.  by  oars. 

A.  Craig,  April  15,  machiqe  for  raisbg  stumps,  ^c.  from  the 
ground. 

Sylvester  G.  Whipple,  April  17,  improvement  in  the  applicatioQ 
of  bark  for  hats,  caps,  &c. 

Ebenezer  Jenks,  April  17,  improvement  in  making  fire  brick. 

Jonathan  Mix,  April  1 8,  improvement  in  main  springs  for  carriages. 

Thomas  Pope,  April  1 8,  improvement  in  the  construction ef  bodges. 

Barnabas  Langdon,  April  23,  improvement  in  the  steelyard. 

Abraham  Weaver,  April  23,  improvement  in  an  apparatus  for,  and 
mode  of  distilling. 

Henry  Dunlap,  April  23,  improvement  in  the  splinter  bar  and 
swingle  trees  ^f  carriages,  so  as  to  disengage  the  horses  from  them 
suddenly. 
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A.  PoUock)  April  33,  improvement  applicable  to  fire' places  and 
iipves. 

Allan  Pollock,  April  24,  improvement  in  heating  rooms,  8cc. 

Simon  Willard,  junior,  April  25,  a  washing  machine. 

T.  Beatty,  April  25,  a  wasKIng,  scouring,  and  churning  machine. 

John  Sellers  and  Andrew  Bftrtle,  May  5,  method  of  making  ropes 
and  lines  of  any  size. 

Charles  Hammond,  May  6,  a  gunner's  quadrant. 

Cornelius  Tobey,  May  7,  machine  fiDr  breaking  and  grinding  bark. 

Charles  Kinsey,  May  8,  machine  for  making  paper. 

Russel  Dorr,  May  8,  machine  £br  shearing  cloth. 

Stephen  Sayre,  May  9,  improvement  in  rigging  vessels  of  every 
denomination. 

Peter  Harvey,  May  9,  improvement  in  hanging  curtains  or  blinds 
in  coaches,  &c. 

Thomas  Young,  May  1 1,  improvement  in  shingling  the  roofs  of 
houses,  &c. 

William  Young,  May  20,  improvement  in  lasts  for  boots  and  shoes. 

Jacob  Smith,  junior.  May  20,  improvement  in  the  fire  engine. 
;;.  John  Green,  May  20,  mechanical  spring  buckle. 

Christian  Hamaker,  May  21,  improvement  in  mills. 

Josiah  Cleaveland,  June  6,  a  washing  machine. 

Simeon  Glover  and  David  Parmelee,  June  8,  a  mortising  machine. 

AV.  Phoebus,  June  9,  improvement  in  galvanism  for  salivating.  Sec . 

Stephen  Steward,  June  20,  improvement  in  sdlls. 

Obadiah  Crawford,  June  22,  improvement  in  cotton  gins. 

^noch  Burt,  June  23,  improvement  in  machines  for  shearing  cloth. 

Jacob  Spofiford,  June  23,  improvement  in  sawmills. 

Reuben  Buck,  June  23,  improvement  in  chums. 

Cyrenus  Beach,  June  26,  improvement  in  the  axle  and  box  of 
carriages. 

Michael  Freytag,  July  1,  improvement  in  the  filtering  pot. 

Ralph  Shaw,  July  2,  improvement  in  piano  fortes,  8cc. 

Jordan  Dodge,  July  8,  method  of  manufacturing  wrought  nails 
«|id  brads. 

T.  O'Connor,  July  9,  improvement  in  condensers  in  distillation. 

Webster  Lewis,  July  10,  machine  for  making  pills. 

Jonathan  Nichols,  July  11,  machine  for  making  wrought  nails. 

Matthew  Longwell,  July  1 1,  mode  of  heating  water  in  boilers  of 
.steam  engines,  by  the  rays  of  The  sun. 
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John  B.  Sartori,  July  13,  improvement  in  making  Italian  pastes, 
maccaroni,  ventiicelli,  8cc. 

Josiah  Cleaveland,  July  18,  machine  for  cutting  straw. 

Benjamin  Connor,  July  Sp,  machine  for  cutting  straw. 

Ebenezer  Jones,  July  34,  a  washing  machine. 

Thomas   Bruff,  July  24,  apparatus  for,  and  mode  of  cleaning 
windows. 

Joseph  Lehman,  Aug.  II,  in  preparing  a  vermifuge. 

Martin  Lee  and  Timothy  Barber,  Oct.  I,  improvement  in  washing 
machines. 

Buel  Cutler,  Oct  3,  a  churning  machine. 

Edward  Richardson,  Oct  3,  iipprovement  in  stills.  l(' 

Thomas  M'Uwhami,  Oct  6,  moulds  for  casting  copper  sheathimf- 
uails,  fcc.  :' 

Alexis  De  Carrendeffez,  Oct.  13,  improvement  in  preparing  gr^ 
colouring  matter  or  paint.  ^' 

Orange  Webb,  Oct.  14,  mode  of  preparing  leather  for  8trap||ri|.. 
suspenders,  &c.  :* 

Joseph  Pitkin  and  Timothy  Kimball,  Oct  19,  machine  forplanW* 
ing  hats  and  makmg  cloth  without  yarn.  ^  ^ 

Jesse  Arnold,  Oct.  26,  impro^ment  in  the  cheese-press.  V 

Richard  Wheatly  and  James  Beaumont,  Nov.  4,  method  of  manu- 
facturing sheet  iron  into  funnel  for  stove  pipes,  Sec. 

James  Rutland,  Nov.  12,  improvement  in  manufacturing  iron. 

Seth  Vinton,  Nov.  18,  a  plough  harrow. 

Isaiah  Jennings,  Nov.  20,  method  of  manufacturing  thimbles  br 
the  sails  of  ships,  Sec. 

Anson  Blake,  Nov.  27,  a  guage  setting  machine  for  saw  mills. 

Benj.  B.  Bernard,  Nov.  30,  improvement  in  thrashing  machines. 

Simon  Willard,  Nov.  30,  machine  for  cutting  and  heading  nsJIs. 

S.  Willard,  jr.  Nov.  30,  machine  for  thrashing  and  cleaning  gndn. 

Simon  Willard,  junior,  Dec.  1,  improvement  in  the  water  wheel. 

William  Thornton,  Dec.  13,  an  improved  still. 

Samuel  Rogers,  Dec.  15,  machine  for  heading  nails. 

John  Scripture,  Dec.  1 5,  a  churning  machine. 

Jerem.  H.  Pierson,  method  of  manufacturing  hoop  and  sheet  iron. 

Isaac  Pierson,  Dec.  24,  improvement  in  rolling  and  slitting  mills. 

/"To  be  continued. J 
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XT  upon  the  Vineyards  and  Wines  of  Champagne 
in  France :  Written  in  answer  to  certain  Queries  cir- 
eulated  by  M.  Chaptal.    By  M.  Oermon,  of  ISper- 

(Coocludedfirom  page  91.) 

I 

Is  €frafiing  attended  with  JMvantagef 

FDBT  Y  yean  ago  they  used  to  graft  the  vines  on  the 
aMNintains,  and  they  generally  obtained  very  fine  vines 
iriUi  large  fmit  This  plan  has  now  been  abandoned^ 
beeanse  it  has  been  discovered  that  a  grafted  vine  does 
not  last  so  long  as  an  ungrafted  one,  and  the  grafted  vine 
is  always  more  tender  and  delicate;  besides^  it  produces 
a  poorer  kind  of  wine. 

Bow  many  Dressings  are  given  to  the  Tines  previous  to 

the  Vintage? 

The  irst  dressing,  which  is  called  bechene,  (hoeing^) 
is  given  immediately  after  the  frosts  have  disa|q»eared. 

In  general,  as  soon  as  the  bad  of  the  vine  makes  Its 
tppearance  the  women  proceed  to  pranci  and  the  men 
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follow  with  the  first  dressing.  Tliis  is  a  pernicious  syi- 
tem ;  but  tlie  prejudices  of  the  proprietors  have  not  ;el 
given  way  to  the  counsels  of  men  of  science. 

The  vines  are  pruned  at  the  same  time  with  the  first 
hoeing;  but  this  method  is  not  practised  in  the  Mame 
district,  where  tliey  prune  subsequently  to  the  hoeing:  it 
frequeutly,  however,  saves  the  pruuings  from  the  effeete 
of  the  fi-ost,  and  presents  a  resource  to  the  proprietor  i( 
the  vines  have  suffered  from  tliis  accident. 

Two  other  dressings  are  afterwards  given,  ooe  in  Jone 
and  the  other  in  August;  but  some  prnprietoi-s,  who  are 
Jealous  of  the  good  qualities  of  their  viucSj  give  Uiem  * 
third  dressing  in  September. 

What  are-  thr  Proceases  emjil^jyed  in  gatherivg  and  press- 
ing the  Produce  of  the  Vintage? 
In  order  to  make  red  wine, — when  the  fruit  is  perfect 
ly  ripe,  tlie  black  grapes  only  are  carefully  picked  anfl 
gathered.  The  white  grapes  are  laid  aside,  as  well  u 
those  red  ones  which  are  not  ripe;  and  these  are  att«'- 
wards  made  into  wine  of  an  inferior  quality.  The  ripe 
red  fruit,  when  thus  separated,  is  put  into  panniers,  or 
small  wooden  boxes  called  baHllets  or  cuvelets,  and  cim- 
veyed  on  the  backs  of  beasts  of  burden  to  the  pressiog 
place :  here  they  are  pressed  by  small  portions  at  a  time, 
and  the  juice  then  put  inio  a  tub  to  ferment.  In  perform- 
ing this  operation  some  proprietors  employ  an  utensil 
eatled  a  martyr,  which  is  very  useful.  This  is  an  oblong 
coffer,  less  than  the  diameter  of  the  fermenting  tub,  and 
about  a  foot  or  eighteen  inches  high.  This  coffer  rerti 
upon  beams  placed  across  the  fermenting- tub,  and  its 
bottom  and  sides  are  pierced  with  holes  in  such  a  man- 
ner as  to  allow  the  expressed  juice  of  the  grapes  to  flow 
thiough  into  the  tub. 


"•/  ChimfagnS  in  TVnMce.  iHS 

Hottlovg  is  ihe  Wine  allowed  toJermentP 

It  would  lie  difficult  to  fix  any  precise  time  for  the  du- 
ration of  tlie  fermentation ;  tins  depends  entirely  upon  tlie 
nature,  and  maturity  of  tbe  fniit,  and  upon  the  influence  of 
the  atmospheric  air.  Grapes  gathered  in  the  morning 
will  more  slowly  go  into  fermentation  than  those  which 
have  been  gatliered  after  noon-day  in  flne  weather:  — 
mists,  rains,  and  boar- frosts,  all  retard  fermeufatiou  more 
«r  less. 

In  some  years,  three  or  four  days  are  suflUcient  for  pro- 
ducing a  fermentation  sufficient  for  preparing  the  fruit 
I     for  the  press : — in  other  years,  ten,   fifteen,  and  even 
twenty  days  are  required. 

Bi/  what  Sign  is  it  ascertained  that  the  Fruit  has  at. 
I  tained  a  proper  Degi'ee  of  Fermentation? 

E  We  cannot  assign  any  certain  symptoms  tliat  the  wine 
[,  has  sufficiently  fermented,  as  the  period  propi'r  for  plac- 
ing the  bruised  fruit  into  the  presses  depends  upon  va-  ^^ 
rious  causes;  upon  the  pleasure  and  experience  of  the  ^^M 
proprietor,  and  upon  the  quality  and  colour  wlitcb  lie  ^^M 
wishes  to  give  to  his  wine.  Some  place  the  fniit  in  the  ^^ 
I      press  at  the  strongest  degree  of  fermentation,  and  others 

,      wheuit  lias  slackened.  i 

After  the    fermentation  liegins,  in  order  to  hasten  it,        ^^H 
they  squeeze  down  the  fruit  in  such  a  manner  as  to  keep        ^^H 
the  must  always  uppermost:  poles  armed  with  spikes  are        ^^H 
used  for  this  purpose;  or,  what  is  better,  some  strong 
workmen  descend  into  tbe  vat  and  tread  down  the  fruit: 
the  fermentation  thus  becomes  more  equal  and  more  ge- 
neral; and  when  it  has  proceeded  far  enough,  the  must 
<i       ia  carried  to  tbe  press  and  tbe  wine  is  made. 
'  In  ordinary  years,  when  a  lighted  candle  cannot  be        _^H 

1       ^Id  over  the  tub  without  going  out;  when  the  grapes        ^H 
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and  husks  nscend  to  the  top,  notwithslaniling  their  bcii^ 
repeatedly  pressed  down;  when  the  must  undergoes  t 
kind  of  ebullitiqti ;  and  lastly,  when  the  colouring  parti- 
cles are  sufficiently*  der.omposed  to  satisfy  the  wUhes  of 
the  proprietor, — it  would  be  dangerous  to  push  the  fer- 
mentation any  further,  as  in  that  case  the  wine  might  as- 
sume a  dry  and  hard  taste  which  even  time  could  not  cor- 
rect, particularly  in  Chftmpa£;ne  wines.  Avhich  are  prized 
on  account  of  their  pleasantness  and  ligbtDess.  The 
most  consummate  experleuri^  is  sometimes  unsucceesfnl 
in  the  above  operations,  and  there  has  been  no  instrument 
yet  invented  which  can  be  depended  upon. 

Is  it  advantageous  to  mix  the  extractive  Liquor  of  ike 
Tubs  icitk  that  which  is  'produced  by  'preesingf 

This  may  be  answered  in  the  affirmative,  with  respeet 
to  the  whole  of  Champagne; —  and  it  is  very  advanta- 
geous for  the  following  reasons: 

1st,  The  wine  made  from  the  tub  would  he  paler  in  co- 
lour and  more  delicate  than  that  which  is  expressed  frm 
the  husks. 

Sdly.  The  wine  which  came  from  the  press  only^  wooM 
he  harder,  stronger,  and  redder,  than  the  other;  so  that 
from  the  same  tub  we  should  certainly  have  two  different 
kinds  of  wine : — The  mixing  of  Ihem  is  therefore  indica- 
ted by  experience,  and  it  is  at  all  times  necessary  to  have 
wines  of  an  equal  quality. 

la  it  advantageous  tu  bruise  the  Stones  of  the  Grape$9 

This  operation  depends  upon  the  season,  and  upon  the 

ripeness  and  nature  of  the  fruit.     When  the  fruit  is  small 

and  the  stone  large,  or  when  the  fruit  has  not  acquired  all 

its  maturity,  the  stones  should  be  bruiscd. 

When  the  fruit  is  full  and  well  grown,  when  the  sea- 
son has  been  rather  dry  than  humid,  this  operation  maf 
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bft  AMitted.  It  lias  been  ascertained,  however,  tbi.t  the 
•troug  Anil  roue;)i  taste  of  the  gtones  18  necessary,  as  one 
i)f  the  constilitont  parts  of  wiue. 

To  irkat  Occidents  are  Jted  Winea  liable  when  in  tA« 
Casks? 
The  accidents  to  which  red  wines  are  liable,  are  yel- 
lowness,  miittdiQese,  and  a  wormwood  taste.  These  ac- 
cidents happen  when  the  wines  are  kept  in  badly  aired 
cellars,  or  when  the  Truit  h&g  been  damaged  during  the 
vintage  season  by  frosts  or  continual  rains. 

How  are  the  Red  Jf^inea  managedf 
When  the  red  wine  which  comes  out  of  the  tub,  and 
that  wliich  has  been  expressed  from  the  husks,  are  well 
Biixeil  tO£;ethcr  in  a  vat  procured  for  the  purpose,  tlte 
irhole  is  poured  into  new  puncheons  previously  rinsed 
with  hot  water;  but  they  are  not  filled  at  once,  because 
tlie  wine  always  ferments  for  a  few  days  longty:  as  the 
fermenlatiun  ceases  they  are  filled  and  bunged  up,  lcav< 
ing  a  small  spiggot  in  the  bung  in  order  to  allow  the  gas 
to  pass  out:  when  the  fermentation  has  entirely  ceased 
the  puncheon  is  hermetically  closed. 

Alront  the  end  of  December,  and  if  possible  in  dry 
weather,  the  wine  is  drawn  off  and  freed  from  the  greatest 
part  of  the  lees. 

About  the  middle  of  May,  before  the  warm  season 
commences,  the  wine  is  again  drawn  off  cleaK  Before 
putting  the  puncheons  into  the  cellar  they  are  furnished 
with  new  hoops,  where  they  are  k6pt  during  the  summer, 
or  till  they  are  sold,  otherwise  their  contents  would  b* 
spoiled. 

What  ia  the  Method  of  clarifying  Red  Winea? 

m  drawing  off  the  wine  a  third  time. 
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Tbe  vhites  of  five  or  six  fresh  eggs  are  diluted  j 
ehopin  of  water;  and  this  quantity  i^  sufficient  for  e 
piece  or  puncheoa  coataining  two  hundred  and  fori;     i 
bottles.  j 

There  are  only  two  hundred  bottlei  in  a  puncheon  of 
white  wine. 

The  whites  of  eggs  are  well  beaten  up  and  (hea 
thrown  into  the  puncheon,  the  contents  of  which  are  then 
briskly  stirred  up  by  a  cleft  stick. 

This  operation  is  performed  previous  to  bottling  the 
wine  or  sending  it  off  to  a  market. 

At  what  Age.  shovld  Red  Wines  be  bottled? 

In  general,  the  red  wines  of  Haute  JSIontagne  are  bot- 
tled in  the  month  of  November  succeeding  the  vintage, 
that  is,  thirteen  mouths  afterwards.  This  season  of  the 
year  is  tixed  upon  because  all  germination  has  ceased, 
and  Nature  is  in  a  state  of  perfect  repose ;  thereby  til 
ferment&tioa  is  avoided  ;  and  red  wines  may  therefore  be 
safely  bottled  from  the  firtt  of  October  until  the  end  of 
December:  at  any  other  season  great  inconveniencies 
would  arise;  for  I  know  of  nothing  worse  than  red  wine 
bottled  in  spring  time ;  it  retains  a  slight  degree  of  fer- 
mentation, and  is  very  disagreeable  to  the  taste. 

There  are  some  excellent  and  generous  wines  which 
can  remain  three  or  four  years  on  their  lees :  of  this  de- 
scription arc  the  wines  of  Saint  Thierry. 

How  long  iclU  Red  Wines  keep  in  Bottles^ 
The  more  body  and  spirit  the  wine  has,  the  better  is  it 

'preserved  in  bottles :  the  more  tender,  delicate,  and  light 

it  is,  the  more  difficultly  is  it  kept. 

This  is  the  reason  why  the  wines  of  Mailly,  Ghiny, 

Cbenay,  and  Hermonville,  keep  worse  than  those  of 

Verzeuay,  Bouzy,  and  Verzy ;  and  these  last  worse  thai 


those  of  Sftint  Thierry.  To  conclude : — We  may  safe- 
ly venture  to  say.  that  the  hest  red  wines  of  Haute  Mon> 
tagne  will  keep  in  good  cellars  for  six,  eight,  ten,  and 
twelve  years. 

What  Degree  of  Temperature,  according  to  JReavmur^s 
Thermometer,  ought  the  Cellars  to  hatef 
The  cellars  in  Champagne  are  from  twenty-live  (o  for- 
ty feet  in  depth,  particularly  those  which  are  dug  Id 
beds  of  chalk,  and  in  which  it  is  necessary  to  dig  low, 
in  order  to  ohtain  such  a  solidity  of  earth  ahove,  as  to 
render  an  arch  unnecessary.  It  results  from  experi- 
ments made  by  Messrs.  Dubois,  merchants  at  Rheims, 
that  several  good  thermometers  placed  in  various  situa- 
tions in  their  cellars,  always  marked  five  degrees  below 
the  temperature  of  the  atmosphere.  The  variations  be- 
tween winter  and  summer  were  not  half  a  degree,  and 
could  not  be  noted.  , 


What  it  the  Casttifan  Acre 

of  Vineyard' 

FIR3T  CLASS. 

Id  Haute  Hontagne   . 
In  Basse  Montagne    , 
Ta  Saint  Thierry 

SOOO 
1000 

goo 

SECOND  CLASS, 

Itt  Haute  Montagne  . 
In  Basse  Montagne    . 
In  Saint  Thierry 

UTfM. 

900 
600 
30O 

t  convent  lands,  and  wliat  is  called  Clos  Saint  Tliier- 
e  not  taken  into  this  computation. 
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What  i$  the  annual  Erpenae  of  Cvltimthig  an  Acrt  (ff 
finegard,  iaclading  the  Expenm  of  Vintage  and  nf 
Pruning? 


To  the  vine  dresser 

Preps 

Mending  them,  and  carriage,  &c. 
Pninings  aud  contrJIiutions    . 
Four  piincheous    .         .         .         . 
Expense  of  vintage 


90 
18 
40 

40 
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GeKERAL  OaSEnVATION6. 

We  have  only  mentioned  the  culture  uf  vines  in  gene* 
ml,  without  detailing  those  of  the  high  and  low  gronnds 
separately.  There  are  many  vineyards,  however,  and 
particularly  in  Saint  Thierry,  where  the  greater  part  of 
the  vines  is  always  raised  to  the  lieight  of  about  five  feet, 
and  supported  by  props  of  oak,  six  feet  higti,  and  an 
inch  in  diameter.  This  kind  of  vine  can  only  answer  ib 
strong  and  vigorous  ground. 

The  difference  between  the  culture  of  the  high  and 
low  vineyards,  consists  in  the  shaping,  tyeing,  and  prun- 
ing. 

1st,  Shaping  consists  in  choosing  from  the  sucker  the 
best  stalk,  in  preference  to  others  which  are  cut  off,  and 
all  the  small  collateral  shoots  are  lopped  off. 

Sdly,  The  tyeing  is  effected  when  the  sap  is  most 
abundant,  and  the  bud  ali-eady  developed :  the  above  sin- 
gle stalk  is  bent  like  a  boop,  and  tied  to  the  prop  in  two 
or  three  places. 

Sdly,  Pruning  consists  in  reinserting  into  the  eartb, 
and  into  small  and  long  holes,  every  ten  or  fifteen  years, 
the  old  sucker,  upon  which  three  or  four  stalks  arc  left. 
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wliich  arc  also  burieil  Id  (lie  earth ;  and  they  send  out  an 
excellent  plant  for  the  ensuing  year.  This  operation  is 
called  ramllement,  and  ia  very  different  from  the  prun- 
ing practised  in  the  department  of  the  Marne. 

An  intelligent  proprietor,  who  haa  a  large  extent  of 
vineyard,  should  hiiry  some  vines  [Tavallev]  every  year, 
in  order  to  have  a  sure  and  constant  supply  of  plants  for 
replanting. 

Tlicmethodsof  treatment  are  in  every  respect  the  same 
with  hii;h  and  low  pUnts. 


Account  of  the  Process  employed  in  making  CheaJa 
Cheese.* 

Preparation  of  the  Rennet. 
AVHEN  .the  m;iw  sViu  comes  from  the  butcher,  the 
chyly  matter  is  taken  out,  and  the  skin  cleaned  from 
slime  and  every  apparent  impurity,  by  wiping  or  gently 
wa-shing.  The  skin  is  then  filled  nearly  full  of  salt, 
and,  placing  a  layer  of  sail  upon  the  bottom  of  a  mug, 
(he  skiu  is  laid  flat  upon  it:  this  ntug  is  large  enough  to 
hold  three  skins  in  a  course :  each  course  of  skins  should 
be  covered  with  salt;  and  when  a  sufficient  number  of 
skins  arc  thus  placed  in  the  mug,  that  mug  should  be 
filled  up  witli  salt,  and,  with  a  dish  or  state  over  it,  be 
pat  in  a  cool  place,  till  the  approach  of  the  cheese 
making  season  tlic  following  year.  The  skins  are  then 
all  taken  out  and  laid  for  the  brine  to  drain  from  them; 
and  being  spread  upon  a  table,  they  are  powdered  on 
each  side  with  Unc  salt,  and  rolled  smooth  with  a  paste 

"  TniodiiTol,  II,  p.  230     FroTD  Jle  Jlgrie\ilturat  fir/ml  of  Oinhtre  Comfy. 
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roller,  H  Iiicii  prewes  in  the  salt.  After  tbat,  a  tbin  splint 
of  wood  is  stuck  across  each  of  them  to  keep  them  ex- 
leniled  while  they  are  huug  to  dry.  Take  all  the  man 
skins  provided  for  the  season,  pickled  and  dried  as  be- 
fore;  put  them  iuto  an  open  vessel  or  vessels,  and  for 
each  skin  ppur  in  three  pints  of  pure  spring  water.  I^t 
them  stand  twenty-four  hours,  then  take  out  the  skins, 
put  them  into  other  vessels;  add  for  each  one  pint  of 
spring  water,  let  them  stand  for  twenty-four  hours  as  be- 
fore. On  taking  the  skins  out  the  second  time,  geully 
stroke  tliem  down  with  the  hand  into  the  infusion.  The 
skins  are  then  done  witli.  Mix  those  two  infusions  to- 
gellier,  pass  the  Hyuor  through  a  floe  linen  sieve,  and  add 
to  the  whole  a  quantity  of  salt,  rather  more  than  is  suffi- 
cient to  saturate  the  water ;  that  is  to  say,  until  a  yortioB 
of  the  salt  remains  undissolved  at  the  bottom  of  the  Tea- 
sel. The  next  day,  and  also  the  summer  through,  tha 
scum  as  it  rises  is  to  be  clearly  taken  off;  and  as  the  li> 
quor  sbould  not  he  sulTcred  to  remain  without  a  portion 
of  undissolved  salt  at  the  bottom,  it  will  be  iiecessaiy  to  1 
add  frequently  fresh  salt,  as  that  which  was  dissolved 
will  gradually  form  itself  into  crystals,  and  be  taken  off 
with  the  rising  scum.  Somewhat  less  than  a  wine  half  . 
pint  of  tliis  preparation  will  be  generally  sutBcienl  for  I 
sixty  pounds  of  cheese.  Whenever  any  of  this  liquid  a 
taken  out  for  use,  the  whule  should  be  well  stirred  up. 

Colouring  for  the  Cheshire  Chepse. 
The  colouring  for  cheese  is,  or  at  least  should  be, 
Spanish  annotta;  but  as  soon  ns  colouring  became  gene- 
ral in  this  country,  a  colour  of  an  adulterated  klod  WM 
exposed  for  sale  iu  almost  every  shop:  the  weight  of  a 
guinea  and  a  half  of  real  Spanish  annotta  Is  sufficient  for 
a  cheese  of  sixty  pounds  weight.  If  a  considerable  part 
•f  the  cream  of  the  night's  milk  be  taken  for  butler,  more 
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colouring  will  be  requisite.  The  leaner  the  cheese  is, 
the  more  colouring  it  requires.  'Hie  manner  of  using 
annotta  is,  to  tie  up  in  a  linen  rag  the  quantity  deemed 
Bufficient,  and  put  it  into  half  a  pint  of  warm  water  over 
night.  This  infusion  is  put  info  the  tub  of  milk  in  the 
morning  with  the  rennet  infusion ;  dipping  the  rag  into 
the  milk,  and  rnbbing  it  against  the  palm  of  the  hand  as 
long  as  any  colour  comes  out. 

Setting  the  Cheeac.  together. 
It  is,  we  believe,  generally  admitted,  that  not  only 
the  quantity,  but  the  quality  of  the  curd,  as  to  texture, 
namely,  toughness  or  otherwise,  depends  in  a  great  mea- 
sure upon  the  length  of  time  the  cheese  is  in  coming;  and 
that  the  time,  again,  depends  on  the  quantity  and  strength 
of  the  coagiilum  used,  the  slate  of  the  atmosphere,  and 
>'  (he  heat  of  the  milk  when  put  together.  In  this  stage  of 
'  Uic  art,  where  a  degree  of  accurate  certainty  seems  to  be 
p  required,  there  is  no  other  guide  but  the  hand  and  the 
external  feelings:  the  thermometer  of  a  Cheshire  dairy- 
woman  is  constantly  at  her  fingers'  ends:  accordingly 
■'  the  heat  of  the  milk  when  set,  is  endeavoured  to  be  regu- 
lated by  the  supposed  warmth  of  the  room  and  the  heat 
of  the  external  air;  having  reference  also  to  the  quantity 
and  strength  of  the  steep,  so  that  the  milk  may  be  the  pro- 
per length  of  time  in  sufficiently  coagulating,  which  is  ge- 
nerally thought  to  beabout  an  hourand  a  half.  The  even- 
ing's milk  of  suppose  twenty  cows  having  stood  all  the 
night  in  the  cooler  and  brass  pans,  the  chcesemaker  m 
summer,  about  six  o'clock  in  the  morniug,  carefully 
Rkims  the  cream  from  the  whole  of  it,  observing  first  to 
take  off  all  the  froth  and  bubbles,  which  may  amount  to 
alioiit  a  pint ;  this,  not  being  thought  proper  to  be  put 
into  the  cheese,  goes  to  the  cream  mug  to  be  churned  for 
batter;  and  the  rest  of  the  cream' 19  put  into  a  brass  pan 
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Wbile  the  dairy>womau  is  thus  employed,  the  serv&nts 
ate  milking  the  cows,  having  previoiLiily  lighted  a  fire  un- 
der the  fumace,  which  is  half  full  of  water.  As  soon  as 
the  night's  milk  is  skimmed,  it  is  all  carried  to  the  chee«e-  I 
tub,  except  about  three  foui-ths  of  a  brass  pan  full,  viz, 
three  or  four  gallous,  which  is  immediately  placed  in  the 
furnace  of  hot  water  in  the  pan,  and  is  made  scaldiug 
hot ;  then  half  of  the  milk  tlius  heated  in  the  pan  is  pour- 
ed also  into  the  cheesc-tob,  and  the  other  half  is  poured  to 
the  cream^  which,  as  before  observed,  is  skimmed  into 
another  brass  pan.  By  this  means  all  the  cream  is  liijui- 
fied  and  dissolved  so  as  apparently  to  form  one  homoge- 
neous or  uniform  fluid^  and  in  tliat  state  it  is  pdnred  into 
the  cheese-tub;  but  before  this  is  done  several  bowls  or 
vessels  full  of  new  milk  will  generiilly  have  been  ponrMl 
into  the  cheese-tub,  or  perhaps  the  whole  monjing's  milk. 
Care  is  taken  to  skim  off  all  the  air  bubbles  which  way 
have  formed  in  pouring  the  new  milk  into  the  cheese- 
tub.  < 

The  rennet  and  colouring  being  put  into  the  tub,  the 
whole  is  well  stirred  together,  a  wooden  cover  is  put  over 
the  tub,  and  over  that  is  thrown  a  clean  linen  cluth.  The 
usual  time  of  coming  is  an  hour  and  a  half,  during 
which  time  it  is  to  be  frequently  examiaed:  if  tlie  cream 
rises  to  the  surface  before  the  coming  takes  place,  as  it 
often  does,  the  whole  must  he  stirred  together,  so  as  to 
mix  again  the  milk  and  cream,  and  this  as  often  as  it 
rises,  until  the  coagulation  commences.  A  few  smart 
strokes  on  different  miles  of  the  tub  with  the  cheese- 
ladder,  &c.  will  fonvard  the  coagulation,  if  it  is  found  loo 
long  in  forming.  If  the  dairy- woman  supposes  the  milk, 
&c.  to  be  accidentally  put  together  cooler  than  she  In- 
tended, or  that  its  coolness  is  the  cause  of  its  not  coming, 
hot  water  or  hot  milk  may  be  poured  intoil,  or  hot  watet 
iij  9  braes  pan  may  be  partially  immerged  therein;  bet 
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lliifl  must  be  ilone  before  U  is  at  all  coAgiilalcd ;  for,  after 
tliat  takes  place,  though  but  imperfectly,  it  must  not  be 
tampered  with  ao  as  to  break  the  forming  curd,  for  a  con- 

^'  siderablc  part  of  the  cream  would  thereby  be  directed 
into  the  whey,  anil  the  quantity  of  curd  much  lessened. 
Before  the  coagulation  takes  place^  an  additional  quanti- 
ty  of  rennet  may  also  be  put  in,  if  thought  necessary ;  but 
this  will,  after  coagulation,  be  added  with  little  effect,  as 
DO  means  can  be  used  to  mix  it  with  the  whole  mass  with- 
out disturbing  the  formiug  curd.  If  the  cheese  has  been 
set  together  hotter  than  it  was  meant  to  be,  the  op|>osite 
means,  under  the  same  precautious,  may  be  recurred  to. 
But  tbe  nore  genera)  practice  is,  to  suffer  llie  process  to 
proceed  but  as  it  is,  nntil  tbe  first  quantity  of  whey  is  ta- 
ken off;  a  part  of  which,  being  set  to  cool,  is  returned 
into  the  tub  lo  cool  tbe  curd.  When  tbe  cheese  happens 
(o  come  much  sooner  than  a  proper  time,  owing  to  too 
great  a  degree  of  lieat  in  the  milk  in  setting  or  putting  to- 
gether, or  too  great  a  strength  of  steep,  there  is  less  curd, 
and  it  is  considerably  tougher  tban  when  the  milk  has 
been  set  cooler  togetber  than  usual,  or  when  too  little 

•  steep  has  been  used.  In  tbe  InUer  case,  tbe  curd  is  ex- 
ceedingly tender:  aud,  when  that  so  happens,  a  part  of 
the  whey  is  laken  out  of  the  cheese. tub,  and  heated  as 
much  as  may  be  thought  sufficient  to  give  lo  the  curd, 
ivbeu  mixed  with  It,  a  proper  degree  of  toughness.  In 
an  hour  and  a  half,  as  mentJoued  before,  if  all  goes  on 
well,  the  coagulation  will  be  formed.  This  point  is  de- 
termined by  gently  pressing  the  surface  of  ibe  milk  with 
tbe  back  of  the  band. 

Breaking  down  the  Curd,  Gatkerirg,  ^c. 
If  the  milk  has  been  set  together  very  warm,  the  curd, 
AS  before  observed,  will  be  firm:  in  this  case,  the  usual 
I    mode  is  to   take  a  common  ease  knife,  and  make  inci- 
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SHtQS  across 

the  distance  of  about  one  inch;  and  again  crossways 
the  same  manner,  the  incisions  intersecting  each  other  at 
right  angles.  The  whey  rising  through  these  incisioni 
is  of  a  fine  pale  green  colour.  The  chcese-inaker  and 
two  assistants  then  proceed  to  break  the  cui-d ;  this  i« 
performed  by  their  repeatedly  putting  tii«ir  hands  down 
into  the  tub.  the  cheese-maker  n'jtb  the  skimming  di^  ia 
fine  band  breaking  every  part  of  it  as  they  catch  it,  ms- 
ing  the  curd  from  the  bottom,  and  still  bi-eaking  it.  Tbit 
part  of  the  business  is  continned  till  the  whole  is  broken 
uniformly  small:  it  generally  takes  up  about  forty  mi- 
nutea,  and  the  curd  is  then  left  covered  over  with  a  cloth 
for  about  half  an  hour  to  subside.  If  the  milk  has  been 
set  cool  together,  the  curd,  as  before  meiftioned,  will  be 
much  more  tender,  the  whey  will  not  be  so  green,  hut  ra- 
ther of  a  milky  appearance.  The  cheesemaker  in  this 
case,  instead  of  the  knife,  has  reeoui-se  to  the  skimming 
dish,  the  edge  of  M'hich  she  holds  perpendicular  to  the 
surface  of  the  whey  in  the  tub,  and  dips  it  gently  aa 
inch  or  two  into  the  curd,  turning  it  over,  until  the  whole 
surface  is  thus  turned.  The  hreaking  then  proceeds  as 
before ;  but  a  cautious  and  gentle  mode  of  doing  it  is  more 
necessary  than  in  tlie  former  case.  Rather  more  time,  of 
course,  is  necessary  for  breaking  down  a  cold  than  a  hot 
cheese;  but  when  sufficiently  broken,  it  is  covered  over, 
and  left  to  subside  as  before.  After  standing  about  half 
aa  hour,  as  much  whey  is  taken  out  of  the  tub  into  tin 
brass  pans  as  conveniently  may  be,  without  taking  tgsf 
of  the  curd  with  it.  The  bottom  of  the  tub  is  now  set  i^ 
ther  a-tilt,  the  curd  is  collected  to  the  upper  side  of  it,  s 
board  is  introduced  of  a  semicircular  form  to  fit  loosely 
one  half  of  the  tub's  bottom.  This  board  is  placed  m' 
the  curd,  and  a  sixty  pound  weigjit  upon  it,  to  press  auk . 
Ihc  whey,  which  draining  to  the  lower  side  of  the  tilted  * ' 
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tub,  U  laded  out  into  brass  ptiiis.  Such  parts  of  the  eard 
as  are  pressed  from  under  tlie  board,  are  cut  off  with  a 
knife^  placed  under  the  weiglited  board,  and  again  press- 
ed. This  is  repeated  again  and  again,  ttic  whey  being 
constantly  laded  out  as  it  drains  from  the  curd.  The 
whole  mass  of  curd  is  then  turned  upside  down,  put  on 
the  other  side  of  the  tub,  again  pressed,  pared,  and  press- 
ed as  before. 

The  board  ami  weigbt  being  removed,  the  curd  is  cut 
into  several  pieces  of  about  eight  or  nine  inches  square, 
piled  upon  each  other,  and  pressed  with  the  board  and 
weight,  repeating  the  cutting  and  piling,  as  long  as  any 
whey  drains  from  it.  It  scarcely  need  be  added,  that 
tiie  more  gently  the  whole  of  the  business  in  the  tub  18 
performed,  the  more  perfect  will  be  the  separation  of  curd 
a.nd  whey. 

The  next  thing  is  to  break  the  curd  in  a  brass  pan. 
After  being  pressed  in  the  tub  as  long  as  any  considera- 
ble quantity  of  whey  drains  from  it,  the  curd  is  cut  into 
nearly  three  equal  portions ;  one  of  which  is  taken  into  a 
brass  pan,  and  is  there,  by  two  women,  broken  exceed- 
ingly line.  As  soon  as  it  is  coarsely  broken,  a  large 
handful  of  salt  is  added,  which  in  the  subsequent  break- 
ing is  well  mixed  with  the  curd ;  that  portion  of  curd,  be- 
ing  sufficiently  broken,  is  put  into  a  cheese  vat,  which  is 
placed  to  receive  it  on  a  cliecse-ladder  over  the  cheeee- 
tub :  the  vat  is  generally  furnished  with  a  coarse  cheese- 
cloth. The  second  and  third  portions  of  the  curd  are 
treated  in  the  same  manner,  and  emptied  into  the  vat; 
sometimes  Hve  or  six  times  the  quantity  of  salt  is  added 
to  the  middle  portion  of  the  cnrd;  utiicrs,  salt  all  alike. 
The  breaking  lakes  up  more  or  less  time  as  the  cheese 
was  set  together  hotter  or  colder ;  h^lf  an  hour  is  perhaps 
the  longest  time. 
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TkruBting  or  Hand-pre88ivg  the  Cheese  into  the  1 

The  curd,  when  put  into  tlic  cheese- vat  in  its  broken 
state,  is  heaped  above  the  vat  in  a  conical  form,  to  pre- 
vent it  from  crumbling  down ;  the  four  corners  of  ihe 
eheeae-cloth  are  turned  over  it,  and  three  women,  plac- 
ing their  hands  against  the  conical  part,  gently  but  forci- 
bly press  it  in  nearly  a  hoiizontol  direction,  constantly 
shifting  their  hands  when  any  portion  of  the  curd  is  start- 
ing from  the  mass,  and  turning  down  and  folding  op  thft 
cloth  aa  occasion  requires.  As  soon  as  the  curd  adheres 
together  so  as  to  admit  it,  a  small  square  board,  with  a 
comer  of  the  cloth  under  it,  is  put  on  the  top  of  the  coni- 
cal part  of  the  curd,  with  a  sixty  pound  weight  upon  the 
board.  Several  iron  skewers  are  at  this  time  stuck  In 
the  cone,  and  also  through  holes  in  the  sides  of  thi 
vat.  Several  use  a  wooden  lever  to  press  down  the 
cheese. 

The  employment  of  the  women  is  now  drawing  out 
and  putting  in  the  skewers;  thrusting  and  keeping  toge. 
(her  the  portions  of  the  curd,  that  the  power  of  the  weight 
or  lever  displaces.  This  operation  is  continued  until  Uie 
whey,  which  at  first  ran  from  it  freely,  begins  to  be  dis- 
charged by  drops;  the  weight  and  skewers  are  then  re- 
moved and  one  woman  takes  up  the  comers  of  (he  clofh, 
while  the  others  break  the  curd  half  way  to  the  bottom  of 
the  vat,  as  small  as  they  can. 

Some  people  use  a  wooden  or  tin  hoop,  nine  inches 
broad,  instead  of  holding  up  the  corners  of  the  cloth  dur- 
ing this  breaking.  After  the  upper  half  of  the  cheese  is 
thus  broken,  a  weight  or  other  power  is  again  applied  to 
it,  and  is  skewered  and  thnisted  as  before :  at  first  the 
whey  again  runs  freely,  and  the  operation  is  continued  aa 
long  as  those  means  will  press  out  a  drop  of  whey.  Two 
of  the  women  then  take  the  four  corners  of  the  cloth,  the 
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HJnevan,  &c.  being  removed ;  and  tbc  other  woman  lays 
hold  of  Ibe  vat  whicb  U  drawn  from  the  cheese;  and 
after  rinsing  it  iu  warm  whey,  and  putting  another  clean 
cloth  over  the  upper  part  of  the  cheese,  it  is  retnrned 
inverted  into  the  vat  agnin,  am),  being  placed  on  the 
ladder  over  the  tub,  is  broken  Imlf  way  through,  as 
before ;  thrnsliMg,  weighting,  and  skewering,  &c.  is 
repeated,  and  continued  fram  two  to  four  hours,  or 
as  long  aa  a  drop  of  whey  can  he  extracted  from  the 
eheese. 

Putting  the  Cheese  into  the  Press. 

When  no  more  whey  can  be  extracted  hy  the  afore- 
said means,  the  cheese  is  agnin  turned  into  the  vat  and 
rinsed,  as  before,  with  warm  whey.  The  cloth  now 
made  use  of  is  larger  and  liner  than  the  former,  and  is  so 
laid  on  one  side  it  shall  he  level  with  the  side  of  the  vat, 
and  on  the  other  wrap  over  the  whole  surface  of  the 
cheese,  and  the  edges  put  witliin  the  vat;  thus  perfectly 
inclosing  the  whole  clieese  in  the  cloth.  In  this  stage  of 
the  business,  the  cheese  is  still  higher  than  the  edge  of 
the  vatj  and  to  preserve  it  in  due  form  recourse  is  had  to 
a  tin  binder  or  hoop,  about  three  inches  broad,  which  is 
put  round  the  cheese  on  the  outside  of  the  cloth,  and  the 
lower  edge  of  the  binder  pressed  down  within  the  vat, 
so 'low  as  that  the  upper  edge  of  it  may  he  level  with 
the  surface  of  the  cheese.  The  cheese  is  then  carried  to 
the  press ;  and  a  smooth  strong  board  being  placed  over 
it,  the  press  is  gently  let  down  upon  it;  the  usual  power 
of  which  press  is  about  fourteen  or  fifteen  hundred  pounds 
■weight. 

As  soon  as  the  cheese  i;«  put  into  the  press,  it  is  well 
skewered ;  the  skewers  are  of  a  strong  iron  wire,  eighteen 
or  twenty  inches  long,  sharp  at  the  points,  and  turned 
with  A  bow  at  the  other  end.     The  vat  and  tin  binder 
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havo  holes  to  receive  the  skewers,  especially  the  binder, 
whicli  holes  are  xeldum  more  than  one  inah  from  each 
other.  As  the  press  staads  close  to  a  wall,  only  one  side 
of  the  cheese  can  be  Bkewci-ed  at  a  time;  therefore  as 
many  skewers  are  stuck  in  different  directions  as  conve- 
niently may,  leaving  as  many  holes  unskewered  as  are 
skewered,  to  give  aii  opportunity  of  changing  the  boles. 
The  business  of  skewering  continues  till  the  next  morn- 
ing at  six  o'clock,  and  in  that  time  the  oftener  they  are 
shifted  the  better;  every  second  time  of  shifting  them 
the  cheese  is  turned  half  way  round  in  the  press,  to  come 
at  the  other  side  of  it.  In  half  an  hour  from  the  time 
the  cheese  is  first  put  into  the  press,  it  is  taken  out  again 
and  ttirned  in  the  vat  into  another  clean  cloth.  At  this 
'  time  the  edges  of  the  cheese  are  pared  off,  if  they  have 

I  become  sharp  under  the  press;  but  as  the  vats  are  now 

usually  made  with  the  angles  rounded,  the  paring  is  ren- 
dered unnecessary,  the  vat  being  wiped  dry  before  the 
L  cheeH  is  returned  to  it. 

f  When  the  cheese  is  thus  the  first  time  taken  out  of  t^ 

press,  it  is  the  custom  of  some  places  to  put  it  into  warn^ 

and  in  others  into  hot  whey,  wliere  it  stands  an  hour  or 

more.     It  is  then  taken  out,  wiped  dry,  and  after  it  has 

stood  till  cool,  it  is  returned  back  to  the  press.     This  Is 

done  with  a  view  to  hardening  its  coat,  that  it  may  stand 

the  better.     At  six  o'clock  in  the  evening  the  cheese  u 

'  again  turned  in  the  vat  into  another  clean  clotli.     At  this 

t  and  the  foinicr  tuniiug,  some  dairy  wonieu  prick  the  up. 

j^M4*  ^    per  surface  of  the  chucse  all  over,  an  inch  or  two  deep, 

^^V-      befoi-e  it  is  replaced  under  the  press,  w  ith  a  view  of  pre- 

B^P       venting  blisters.     At  six  o'clock  in  the  morning  it  is 

again  turned  in  the  vat,  with   a  clean  cloth  as  befote. 

The  skewers  are  now  laid  aside.     When  the  next  day's 

cheese  is  ready  for  the  press,  the  former  one  is  again 

turnwl  in  the  vat  with  a  clean  cloth,  and  put  under  ano-      t 
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(her  prRSS.  At  six  o'clock  in  the  evening,  aiid  at  six  the 
moraing  following,  it  is  again  turned  in  the  vat,  using  at 
these  two  last  turnings  two  cloths  iiner  than  those  hefore 
user],  in  order  that  as  little  impression  as  possihle  from 
the  cloth  may  remain  on  tha  coat  of  the  cheese. 

Salting  the  Cheese. 
Four  or  five  days  after  the  cheese  has  been  under  the 
press,  a  fresh  fine  cloth  is  put  under  it,  which  serves 
only  as  a  lining  to  Ihc  vat,  and  is  not  turned  over  the 
upper  surface  of  the  cheese,  as  has  been  hitherto  the 
case.  It  is  then  taken  and  placed  nearly  midside  deep 
ID  brine  iu  a  salting  tub ;  the  upper  surface  of  the.  cheese 
being  covered  all  over  with  salt.  It  stands  generally 
about  three  days  in  the  salting  tub;  is  turned  daily,  and 
each  turning  well  salted,  the  clolh  being  twice  changed 
A  the  time.  The  cheese  is  then  taken  out  of  the  vat,  and 
I  lieu  of  which  a  wooden  girth  or  hoop  is  made  use  of, 
I  in  breadth  nearly  to  the  thickness  of  the  cheese: 
iiis  it  is  placed  on  the  salting-benches,  wheve  it  stands 
about  eight  days,  being  well  suited  all  over,  and  turned 
each  day.  The  cheese  is  then  washed  in  Inke-warm 
water;  and  after  being  dried  with  a  cloth,  it  is  placed 
on  the  drying-benches,  where  it  remains  about  seven 
days:  it  is  then  washed  in  warm  water,  as  before, 
with  a  brush,  and  wiped  dry  with  a  cloth:  after  it  has 
stood  about  two  hours  frum  this  washing,  it  is  smear- 
ed all  over  with  about  two  ounces  of  sweet  m  hey  but- 
tcr,  and  then  placed  in  the  warmest  part  of  the  cheese- 
room. 

Cheese- Room. 

During  the  first  seven  days  it  is  rubbed  every  day 

well  over,  and  generally  smeared  with  sweet  whey  but- 

I  ter.     Afterwards  a  circular  space  Is  left  unrubbed  of  four 
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at  five  inches  diameter,  in  the  centre  of  eaeli  stQ 
cheese,  which,  ag  long  as  it  is  afterwards  kept,  is,  4I> 
ehonld  he,  turned  daily,  and  ruhbed  three  timee  a  week 
in  siiramer  and  twice  in  winter.  Scraping  the  rijid 
should  be  rendered  unnecessary  hy  frequent  cleaningi. 
Ih  a  warm  room  the  coat  will  be  easily  prevented  from 
rising.  These  cheese-rooms  are  commonly  placed  over 
the  cow-houses,  and  this  is  done  with  a  view  to  obtain 
that  moderate  and  necessary  degree  of  temperature  M 
essential  to  the  ripening  of  cheese,  to  which  the  heil 
arising  from  t))c  catlle  underneath  is  supposed  ver^'  mnab 
to  contribute.  The  most  desirable  covering  for  a  cheese- 
room,  as  contributing  to  that  temperature  eo  much  de- 
flired;  is  thatch,  for  reasons  that  must  be  obvious.  Be- 
fore the  cheese  is  brought  into  the  rooms,  the  floors  are 
mostly  well  littered  with  what  the  farmers  here  call  anid- 
He,  though  wheat  straw  is  frequently  made  use  of  for  this 
purpose,  but  the  knots  of  it  are  apt  to  leave  an  impres- 
sion on  the  cheese.  The  aftcrneath  of  grass  well  dried 
seems  to  be  a  good  substitute  for  sniddle. 
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Descnption  of  an  Apparatus  of  Tubes  for  facilitating  the 
driving  of  Copper  Bottsinto  Ships.  BijMr.  Richard 
Phillips.* 

(With  an  engraving.} 

MR.  Richard  Phillip.s,  of  Bristol,  in  several  letter? 
sent  tu  the  Society,  states,  that  he  had  invented  a  me- 

■  HicholBon,  vol.  3,  p.  36.  From  Uie  Trinttaaiont  efthe  Saeittj  Jor  tti»  ft. 
cmrafrmmr  e^  Jim,  t^c.  for  ISOl^The  Sociel)'  a^uilced  i  reward  of  fclly 
guiiKu  to  the  iDTeiitor.    Models  ace  intbeir  repaihor). 


Copper  Softs  into  Ships. 

thod  of  driving  copper  bolte  into  ships,  witliout  splitting 
I  the  hea<ls  or  beading  them;  and  that  by  means  of  tubes 
contrived  by  bim  for  the  purpose,  tliis  could  be  effected 
without  difficulty,  and  bad  been  satisfactorily  executed 
in  the  presence  of  several  of  the  principal  ehip-liuilderB 
of  Bristol. 

A  certilicate  accompanied  these  letters,  from  Mi.  Wil> 
liam  Jamee,  and  Mr.  Samuel  Hast,  9bip  builders,  and 
also  from  Mr.  George  Winter,  of  Bristol,  testifying  that 
they  had  tried  the  experiment  of  driving  cupper  bolls 
through  the  jointed  cylinder  invented  by  Mr.  Phillips; 
snd  that  they  so  far  appruve  of  it,  that  they  mean  to  adopt 
the  general  use  of  them,  for  driving  bolte  in  all  direc- 
tions, particularly  on  the  outside  of  ships,  whether  iron 
or  copper;  as  this  method  nut  only  prevents  the  bolts 
from  bending,  but  keeps  the  beads  from  splitting,  and 
enables  the  bolts  to  be  driven  much  tighter,  than  by  any 
other  means  with  which  they  were  acquainted.  They 
further  add,  that  by  the  application  of  Mr.  Phillips's  cy- 
linder and  punch,  a  copper  bolt  which  had  been  crippled 
at  the  edge  of  the  hole,  and  which  could  not  he  started  by 
a  mall,  went  up  with  ease  in  a  perpendicular  direction 
in  tlie  flat  of  a  ship's  bottom,  not  four  feet  from  the 
ground. 

This  certificate  was  witnessed  by  Mr.  William  Hol- 
den. 

The  same  facts  are  also  certified  by  Mr..  Thomas 
Walker,  and  Mr.  James  M.  Hillhouse,  of  Bristol,  who 
add  their  opinion,  that  the  adoption  of  this  invention  in 
the  different  dock-yards  of  the  kingdom,  will  prove  very 
advantageous. 

Since  Mr.  Phillips's  first  application  to  the  Society  for 
a  premium,  he  has  made  a  considerable  improvement  in 
the  construction  of  his  tubes.  The  description  and  en- 
graving hereunto  annexed  are  of  the  improved  kind :  mo 


48e  JtpjmraimfitihS^e 


FjhHiMtoS 


hi 


dels  of  bntli  ari?,  however,  preserved  in  ttw 
pository,  for  public  iuspcetion. 

The  inslruuicut  employed  for  driving  the  bolts,  con- 
sists of  a  hollow  tube  formed  from  separate  pieces  of  cast 
iron,  which  are  placed  upon  the  heads  of  each  other,  and 
firmly  held  thereto  by  iron  circles  or  rings  over  the  joints 
of  the  tubes.  The  lowest  ring  is  pointed,  to  keep  Ums 
tube  steady  upon  the  wood.  The  bolt  being  entered  into 
the  end  of  the  hole  bored  in  the  wood  of  the  ship,  and 
completely  covered  by  the  iron  tube,  is  driven  forward 
within  the  cylinder  by  an  iron  or  steel  punch,  placed 
against  the  head  of  the  bolt,  which  punch  is  struck  by  a 
mall:  and  as  the  bolt  goes  further  into  the  wood,  parts  of 
the  tubes  are  unscrewed  and  taken  off,  till  the  boli  h 
driven  home  into  its  place  up  to  the  head. 

The  tubes  are  about  live  inches  in  circumference, 
and  will  admit  a  bolt  of  seven-eighths  of  an  inch  in  dia- 
meter. 

Meference  to  the  Engraving  of  Mr.  Ji.  PkiUip'a  Jib- 
tkod  of  driving  Bolts  into  Shijps.  Plate  5,  Fig.  8,  4y 
5,6. 

Fig.S. 

A.  The  copper  bolt,  with  one  end  eutered  into  the 
wood,  previous  to  fixing  the  tube. 

fi-  A  piece  of  timber,  or  ship's  side,  into  which  the 
bolt  is  intended  to  be  driven. 

Fig.  4. 

CCCC.  The  parts  of  the  iron  tube  fastened  1 
ready  to  be  put  ou  the  bolt  A. 

DDDDS.   Iron   or  brass  rings  with   thumb-8( 
placed  over  the  joints  of  the  tube,  to  hold  them  firmrfl 
ther. 
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KEEEE.  Ttie  tLiinib- screws,  winch  keep  the  rings 
and  tubes  iinn  in  their  proper  places. 

F.  Two  points  formed  on  the  lower  ri)i§:  they  are  to 
stick  into  the  timber,  and  tu  enable  the  tube  to  be  held 
firm  in  iU  place. 

Fig.  5. 
t^Hows  the  separation  of  the  parts  of  the  tube,  which 
ireffectcd  by  slackening  the  thunib-screws  aiid  rings. 

To  put  them  together,  you  slide  the  rings  over  the 

Joints,  placed  as  close  as  possible :  then,  by  tightening 

^^fa^  thumb-screws,  you  will  have  them  firm  together,  and 

^^■B  continue  the  tubes  to  any  length,  from  one  foot  to 

■■■■tover  number  is  recfuired. 

fig.  e. 

GH.  Two  steel  punches  or  drifts,  to  be  placed  on  the 
head  of  the  copper  boU  within  the  tube,  whilst  driving. 
The  blow  given  upon  the  punch  drives  forward  the  bolt. 
The  shortest  of  Iheui  should  be  used  tirst,  and,  when 
driven  nearly  to  its  head,  should  be  taken  out  of  the  tube, 
and  the  longer  punch  applied  iu  its  place. 


Deacriptit 


I  of  a  Water  Wheel.  By  Mr.  J. 

[Wlh  W1  engMving.) 


SIR — I  beg  leave  t«  lay  before  the  Society  for  the 
iCpuragement  of  Arts,  some    observations  respecting 
■xnomon  Undershot  Water-wheel,  and  to  point  uiit 
leriority  of  that  of  my  invention- 

3,  p-  «■    Prom  the  Tramaclimi  of  the  Socir'tjar  tht  En. 
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Fint,— Id  conmoa  watvrwIiceU  oioro  llun  balf  (lu 
water  passes  from  the  gate  throngli  the  wheel,  witlmit 
giving  it  any  assistance. 

Seeonillf, — The  floats  coming  out  of  the  tail-waler 
are  resisted  with  almost  the  whole  weight  of  tbe  it> 
mosphere,  at  the  instant  they  leave  the  surface  of  th« 
water. 

Thirdly, — The  same  quantity  of  water  which  puMd 
between  the  floats  at  the  head,  must  of  course  pass  be- 
tween them  at  the  tail,  and  consequently  impede  lh«  mo- 
tion of  the  wheel. 

In  the  wBter-wheel  of  my  invention. 

First, — No  water  can  pass  but  what  act^  vUb  all  ill 
force,  on  the  extremity  of  the  wheel. 

Secondly, — The  floats  coming  out  of  the  water  in  an 
ohlique  direction,  prevent  the  weight  of  the  atmosphwe 
from  taking  any  effect. 

Thirdly, — Although  the  new  water-wheel  is  heaTier 
than  that  on  the  old  construction,  yet  it  nins  lighter  n 
its  axis,  the  water  having  a  tendency  to  float  it. 

Fourthly, — By  experiments  made  with  the  modek, 
proofs  have  been  shown,  that  the  new  wheel  has  many 
advantages  over  the  common  wheel,  and  that,  when  i( 
works  in  deep  tail  water,  it  will  carry  weights  in  propor- 
tion of  three  to  one,  so  that  it  will  be  particularly  service- 
able for  tide-mills. 

I  hope  on  trial,  before  the  Society,  my  iaventioD  will 
prove  successful,  and  am,  &c. 

J.  QSSAKT. 

No.  26,  Bromptov. 
To  Charles  Taylor,  Secretary. 

Repeated  experiments  of  the  above  invention  wen 
made  by  the  Committee ;  from  the  result  of  which  H  %■ 


peared   to  possess  some  advantages  over  tlie  commoD 
wliee],  and  to  ha^e  a  greater  power  of  actioa. 

Description  of  the  late  Mr.  Besatifs  Water-wheel.  Plate 
5,  Fig.  I  and  S. 

A.  The  body  of  the  watcr-wLecl,  which  is  hoHow  in 
ttw  form  of  a  drum,  and'  is  so  constructed  as  to  be  proof 
•gainst  tlie  admission  of  water  within  it. 

B.  The  axis  on  winch  it  turns. 

C.  The  float  boards,  placed  on  the  periphery  of  the 
wheel.  £ach  board  is  obliquely  fixed  firm  to  the  rim  of 
it,  and  to  the  body  of  the  drum. 

D.  The  reservoir,  containing  the  water. 

E.  The  penstock,  which  regulates  the  quantity  of  wa- 
ter running  to  the  wheel. 

F.  The  current  of  water  which  has  passed  the  wheel. 
jFi^.  8.  Is  a  front  view  of  the  water-wheel,  showing 

,   tbe  oblique  direction  in  which  the  float  boards   C  are 
placed  on  the  face  of  the  wheel. 


No.  83. 


Account  of  an  Invention  to  secure  Ike  Pannela  of  Soora 
and  Window  ShutteTS  from  being  cut  out  by  Houge- 
breakers.     By  Mr.  Joseph  Davis.* 

(  With  ui  engT«vinf  ) 

SIB — I  have  for  some  time  considered,  that  it  would 
be  of  great  benefit  to  the  public,  if  a  plan  could  be  adopt- 

•  NkholMn.  vol.  31,  p.  If7.    Prom  the  Tran4aetUmi  of  the  Satieiy  af  Jrtt, 
vol  25,p.l0t.— TeDguineu  wtrtvotedtaHr.Damfbr  ihiiin 
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ed  to  prevent  the  pannels  of  shutters  or  doors  being  eat 
out  by  house-breakers;  and  having  tried  a  great  number 
of  experiments^  I  have  at  length  succeeded  in  accom- 
plishing the  one  I  have  the  honour  of  forwarding  to  the 
Society  for  the  Encouragement  of  Arts,  &c« 

This  improvement  consists  in  introducing  tempered 
steel  wires  through  the  pannels  and  stiles  at  the  distance 
of  three  inches,  thereby  not  only  making  a  door  or  shat- 
ter far  superior  in  strength,  but  calculated  to  defy  the  at^ 
tempts  of  the  house-breaker  in  taking  out  a  panneL  This 
improvement,  though  so  far  superior  to  any  hitherto 
known  for  appearance  and  utility,  will  be  attended  Mith 
less  expense.  I  have  submitted  the  above  plan  to  Messrs* 
Payntcrs,  Coleman  street,  likewise  to  Messrs.  Mofiat 
and  Co.  Paternoster  row,  and  to  several  gentlemen  in 
that  line  of  business,  who  all  do  me  the  honour  to  say^ 
that  it  far  surpasses  any  thing  of  the  kind,  that  they  have 
ever  known  or  conceived,  and  that  it  will  completely  an- 
swer the  purpose. 

I  have  also  sent  the  machine  on  which  I  bored  the 
pannel,  conceiving  it  to  be  an  additional  recommenda- 
tion ;  with  this  machine,  a  boy  may  with  case  bore  the 
shutters,  &c.  which  otherwise  might  be  difficult  for  a  man 
to  accomplish. — I  have  the  pleasure  most  respectfully  to 
subscribe  myself,  yours,  &c. 

Joseph  Davis. 

Certificate. — ^We  hereby  certify,  that  Mr.  Davis's 
improvement  on  doors  and  shutters,  to  prevent  the  pan- 
nels from  being  cutout  by  house-breakers,  is  tlie  best  that 
we  have  ever  seen ;  and  we  are  of  opinion,  fliat  ite  being 
known  will  be  an  advantage  to  the  public,  and  do  tliere. 
fore  recommend  it  to  the  Society  for  the  Encourageneni 
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of  Arts^  Manufaetnies^  and  Commerce^  for  their  conside* 
ration. 

F.  Patnter  and  Co.  Coleman  street. 

£.  CoLEBACH,  Minories. 

J.  Teasdale^  Paternoster  row. 

W.  ROLFE. 

4pril  28,  I8O7. 

JReference  to  Ike  Engraving  of  Joseph  Davis^e  Invention 
for  securing  Window  and  JDoor  Funnels,  Plate  6,  jig. 
7, 8,  9- 

Fig.  7-  Hepresents  a  wooden  pannel  made  in  the  com- 
mon way^  the  dotted  lines  show  the  situations  of  the  tern- 
.pered  steel  rods  within  the  pannel^  the  holes  through 
which  the  rods  were  introduced  on  one  side  being  closed 
up. 

Fig.  8.  Shows  a  section  of  the  same,  the  small  dots  in 
the  engraving  denoting  the  place  of  the  rods. 

Fig.  9.  Shows  the  instrument  on  which  the  pannels 
are  laid  to  be  bored.  The  borer  passes  through  the  holes 
L  M  of  the  two  upright  pieces,  which  keep  the  borer  in 
a  straight  line  to  act  upon  the  pannel  laid  upon  the  frame 
N. 

\i 

No.  86. 

Op  purifying  Olive  Oil  for  the  Pivots  of  Chronometers. 
By  EzEKiEL  Walker,  Esquire.* 

T6  Mr.  THOoch, 

'   'SIR — ^After  all  the  experiments  which  have  been 
made  to  decrease  friction  in  time-keepers,  nothing  has 

•  Tilloch  Tol.36.p.3r2. 
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yet  been  found  to  answw  this  purpose  so  well  as  oiL 
Bat  it  has  long  been  known  that  the  application  of  this 
luid  to  marine  chronometers  is  attended  with  very  pemi« 
cious  consequences:  for  it  gradually  loses  its  fluidi^ 
during  a  long  voyage>  and  adheres  to  the  parts  of  the 
machine^  by  which  all  regularity  in  its  ^  performanee  is 
destroyed.  Hence  I  was  led  to  supposci  that  tinpr.i 
keepers  might  be  improved  if  oil  of  a  better  qualify  . 
than  that  which  had  been  commonly  used^  eould  be  pm- 
cured. 

About  the  year  1799^  I  made  several  experiments  t»^' 
separate  from  olive  oil  some  of  those  impurities  which  it 
is  known  to  contain^  and  I  succeeded  so  far  as  to  sepa- 
rate  a  thick  mucilaginous  matter  from  the  best  I  could 
procure.  This  mucilage  is  an  opake  whitish  mattei^. 
heavier  than  oil  but  lighter  than  water.  The  oil  ttim 
which  the  mucilage  has  been  taken  is  exceedingly  trans- 
parent in  a  fluid  state,  but  after  it  has  been  frozen  it  ap. 
pears  much  whiter  than  common  oil  exposed  to  the  sam« 
degree  of  cold. 

About  ten  years  ago  I  sent  a  small  quantity  of  thb 
oil  to  Mr.  Barraud,  requesting  him  to  make  trial  of 
it,  and  in  March,  1802,  he  gave  me  the  follorwing  ae- 
count : — 

^I  have,"  says  Mr.  Barraud,  ^^ just  received  a  chn^ 
nometer,  in  which  the  oil  you  favoured  me  with  wu 
used;  which  having  performed  a  voyage  of  sixteen 
months  to  and  from  India,  is  vibrating  as  freely  as  at 
first,  and  keeping  the  rate  it  went  out  with  to  a  fraction 
of  a  second." 

Since  that  tim&  Mr.  Barraud  has  frequently  applied 
to  me  for  more  of  this  oil,  and  continues  to  use  it  in  hii 
best  time-keepers ;  but  to  be  informed  more  particularhf 
Inspecting  it,  I  wrote  to  him  requesting  to  know  the  re^ . 
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EulL  of  his  long  experience,  and  the  following  extract  is 
taken  from  his  intereatlng  answer: — 

2b  Mr.  Walker. 

lovdcn,  iatk  October,  1810. 

"Dear  sir, — It  is,  I  believe,  upwards  of  ten  years 
ffincc  you  first  favoured  me  with  some  of  your  purified 
oily  which  I  have  ever  since  constantly  applied  to  uy 
chronometers ;  and  on  their  return  from  a  long  voyage  I 
have  always  found  your  oil  in  good  condition,  much  bet- 
ter indeed  than  any  which  I  bad  before  been  able  to  ob- 
tain; nor  has  the  superior  quality  of  youra  been  confined 
lo  ray  own  observation. 

"The  late  Mr.  John  Broekbauk  was  complaining  to 
tutj  some  years  ago,  of  the  bad  state  in  which  he  found 
the  oil  ill  his  chronometers  on  their  return  from  India, 
many  of  which  had  failed  in  consequence,  although  the 
oil  be  used  was  the  best  he  could  obtain.  I  then  men- 
tioned the  success  which  had  attended  yours,  and  at  bis 
^quest  furnished  him  with  a  small  quantity,  which  he 
applied  to  Iiis  chronometers,  and  afterwards  very  grate- 
fnlly  acknowledged  the  advantage  he  had  derived  from 
its  use;  having  found,  on  the  return  of  his  chronometers 
from  IndiA,  your  oil  in  excellent  condition,  and  deemed 
it  far  superior  in  quality,  for  such  purposes,  to  any  he  had 
before  been  able  to  procure. 

**  I  have  presented  one  of  the  last  phials,  which  you  fa- 
voured me  with,  to  Mr.  Vulliamy  of  Pall  Mail,  who  pur- 
poses to  give  it  a  trial ;  but  I  hope  you  will  be  induced, 
by  what  has  been  already  ascertained,  to  make  yout  dls- 
covery  known.     I  am,  &c. 

P.  P.  Bahraud." 


Pure  oil,  sack  as  I  hare  at  different  times  sent  to  Mr. 
'iarravd,  may  be  obtained  by  attending  lo  tkefoUowivg 
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Pat  a  quantity  of  the  best  olive  oil  into  a  phial  with  two 
or  three  times  as  much  water,  so  that  the  phial  may  be 
about  half  fulL  Shake  the  phial  briskly  for  a  little  time, 
tarn  the  cork  downwards,  and  let  most  put  of  the  watsr 
flow  out  between  the  side  of  the  cork  and  the  neck  of  the 
phial.  Thus  the  oil  mast  be  washed  five  or  six  times.—- 
After  the  last  quantity  of  water  has  been  drawn  ofl^  what 
remains  is  a  mixture  of  water,  oil,  and  mucilage.  Te 
separate  these  from  each  other,  put  the  phial  into  hut 
water  for  three  oi^  four  minutes,  and  most  part  of  the  wa> 
ter  will  fall  to  the  bottom,  which  must  be  drawn  off  as  bv* 
fore. 

The  oil  must  then  be  poured  into  a  smaller  phial, 
which,  being  nearly  full,  must  be  well  corked^  set  in  a 
cool  place,  and  suffered  to  stand  undisturbed  for  three  er 
four  months,  or  until  all  the  water  shall  have  subside^ 
with  the  mucilage  on  the  top  of  it,  and  the  oil>  perfeefly 
transparent,  swimming  upon  the  top  of  the  mucilags. 
When  time  has  thus  completed  the  operation^  tbs 
pure  oil  must  be  poured  off  into  very  small  phials^  and 
kept  in  a  cool  place,  well  corked,  to  preserve  it  from  thi 
air. 

E.  Wauub. 

Lynuy  November  13,  1810. 


NO.  87. 

Jlccount  of  the  Methods  employed  for  preventifig  Wamu 
from  destroying  Bees.    By  Dr.  Thomas  Chapman. 

Wrightstowrty  Bucks  County j  December  8,  181S. 

SIR — ^In  the  year  1808,  the  bees  in  my  neigUboor- 

hood  were  attacked  by  a  kind  of  worm,  and  many  of  the 

swarms  destroyed.    These  worms  had  before  appeared 


ptig  JSeea. 

ID  tliC  state  of  New  York,  and  Imd  gradually  progressed 
through  Sew  Jersey,  and  I  have  now  learned,  that  last 
year  they  were  first  observed  in  Chester  County.  From 
this  it  appeal's  they  are  gradually  progressing  to  the  souttt, 
and  will  probably  in  a  few  years  spread  over  the  whole 
country.  Their  ravages  are  so  destructive  wherever 
they  appear,  that,  unless  some  method  of  destroying 
tfaem  shall  be  discovered,  they  bid  fair  to  exterminate 
the  bees  from  our  continent. 

I  therefore  hope  you  will  publish  in  the  Emporium, 
for  the  information  of  the  public,  the  following  account 
of  these  worms,  anil  of  the  methods  that  have  been  made 
us(!  of  to  prevent  their  ravages. 

The  worms  are  of  a  light  yellow  colour;  the  body  con- 
•ists  of  twelve  rings,  and  it  has  fourteen  feet;  the  head 
is  of  a  dark  brown  colour.  They  very  much  resemble  a 
worm  we  often  find  in  j^ranaries  of  wheat.  They  are  of 
TarioHS  sizes ;  the  largest  about  as  thick  as  a  writing  quill, 
And  an  inch  and  an  half  in  length. 

These  worms  may  he  found  in  the  mornings  under 
tiie  edges  of  the  hive,  where  they  lay  out  of  the  reach  of 
the  bees.  When  they  have  gi-eatly  increased,  they 
uther  destroy  the  bees,  or  drive  them  from  the  liive.  The 
combs  will  then  he  found  nearly  destroyed,  and  the  re- 
mains of  them  matted  together  by  a  web,  similar  to  a 
caterpillar's  nest.  I  am  not  certain  whether  they  devour 
the  honey  or  the  young  bees ;  bat,  whenever  I  have  raised 
a  hive  from  the  bench,  if  the  worms  had  committed  great 
ravages,  I  have  found  young  bees  under  the  hive; 
these  bees,  I  have  frequently  observed,  were  half  de- 
voured. 

After  the  worms  have  grown  to  their  full  size,  they 

wrap   themselves   up  in  a  very  firm  covering;  and  in 

about  two  weeks  appear  in  the  form  of  a  moth,  or  what 

I  u  commonly  called  a  mill«r.    These  moths  are  of  a 
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light  brown  colour,  and  very  much  reaetuble  thotc 
we  see  un  summer  evenings  flying  aboat  our  can- 
dlcB.  Every  evening  they  may  be  aeeu  about  the  bee 
hives. 

Several  methods  of  preventing  their  destructive  ravages 
have  been  practised  in  this  neighbourhood.  Placing  the 
hive  on  four  blocks,  so  as  to  raise  it  about  two  or  three 
inches  from  the  bench,  has  succeeded  in  a  great  many 
cases.  This  method  leaves  no  harbour  for  the  worms  un- 
der the  hive,  and  they  are  destroyed  by  the  bees.  The 
blocks  must  be  removed  before  winter,  or  the  bees  will 
perish  with  the  cold. 

Another  method  that  has  been  attended  with  sacceM  t> 
to  join  the  hive  so  closely  to  the  bench,  as  to  leaTC  iw 
harbour  for  the  worms.  But,  perhaps,  a  much  better  me-  . 
thod  than  either  of  the  preceding,  is  to  suspend  the  Hive 
in  the  air  by  means  of  ropes.  The  worms  have  theo  oo 
harbour.  The  hives  must  be  placed  on  a  bench  befote 
winter. 

But,  I  believe,  the  most  successful  method  yet  disco. 
Tered,  is  to  raise  the  hive  from  the  bench  early  in  the 
morning,  two  or  three  times  a  week,  and  destroy  the 
worms,  which  can  be  very  easily  done  with  a  small 
atick.  This  method  has,  in  many  instances,  proved 
completely  successful,  so  that  in  the  fall,  when  Ihs 
bees  were  killed,  not  a  single  worm  was  to  be  found. 

I  have  sent  you  some  of  these  worms,  which  I  this  day 
took  from  a  bee  hive  in  this  neighbourhood.  If  you  are 
desirous  of  any  further  information  respecting  them,  1 
will  commuoicate  it,  if  in  my  power,  with  great  plea- 
sure.    Yours,  &c. 

TuOHAS  CBAFlUlt. 

To  JoHit  R.  CoxE,  M.  D. 


On  the  chai^^  Capaeitp  qfElectrical  Jars.    IflS 
NO.  38. 

-4«  Account  of  a  JVcw  Method  of  increashig  the  charging 
Capaciti/  of  coated  Klectrical  Jars,  disco  fered  by  John 
WiNGFiELD,  Esquire,  of  Shrewghury;*  communicated 
by  Mr.  John  Cutiidertson,  with  some  Experiments 
by  hitnseffon  that  Subject.\ 

IN  my  treatise  entitled  Practical  Electricity  and  Gal- 
vanism, page  103, 1  have  said  that  breathing  into  coated 
electrical  jars  increased  their  charging  capacity  to  such 
nn  astonishing  degree,  that  tlieir  discharge  would  fuse 
four  limes  the  length  «f  wire  more  than  they  could  in  or- 
dinary circumstances ;  which  I  proved  by  experiments 
Lltt  ftnd  156.  Since  that  publication,  large  electrical 
^^Hferies  are  become  more  general,  and  the  nnmber  of 
HHSlncreased;  so  that  batteries  containiug  thirty,  eixty, 
P  md  even  a  hundred  jars  are  frequently  met  with;  and^ 
when  80  numerous,  breathing  into  each  jar  is  very  disa- 
greeable; and  out  only  that,  but  in  very  dry  states  of  the 
atmosphere,  when  most  wanted,  is  even  ineffectual,  as 
those  jars  first  breathed  into  lose  that  property  which 
was  pniduced  in  them  by  breathing,  before  the  last  can 
liave  obtained  it:  so  that  various  other  means  have  been 
tried ;  such  as  wetting  the  inside  of  the  jars,  and  patting 
wet  sponges  into  them,  or  by  greasing  and  oiling  the  nn- 
eoated  part  in  the  inside;  all  of  which  gave  very  uncer- 
tain results,  till  John  AVingfield,  enquire,  communicated 
to  me,  he  had  discovered,  that  pasting  of  paper  on  the  in- 
side and  ontside  of  the  jars  above  the  coating,  had  the 
effect  of  preventing  the  jars  from  exploding  to  the  ont- 

*  A  gentltmui  who  liu  lately  yerj  much  (lislinpjiihcd  liiinsclf,  not  ordy 
m   the  eUAiita]  science,  but  in  all   otbeir  bniichcn  of  eiperimentftl  pUIo- 

wfhr. 
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IQf '        On  intreoMinig  ike  charging  Capacity 

side  coatings  and  believed  that  their  charging  capaeitj 
wonld  be  increased  thereby. 

I  embraced  the  first  opportunity  to  try  the  effect  of  that 
discovery  with  single  jars. 

Exjgeriment  I. — ^I  took  a  v^ry  thick  jar  (which  had 
been  used  to  show  the  phenomena  of  voluntary  explo- 
sions without  breaking)  twelve  inches  high,  and  the  coat- 
ing nine  inches,  containing  in  the  whole  about  one  hun- 
dred and  seventy-one  square  inches ;  it  was  appUed  to 
the  conductor  of  a  plate  electrical  machine,  and  six  tarns 
of  the  plate  caused  a  voluntary  explosion  to  the  coating; 
ttie  state  of  the  atmosphere  not  being  very  dry,  it  ra- 
quired  eight  and  twelve  turns  to  produce  a  second  and 
a  third  explosion:  a  fourth  could  not  be  produced;  but 
when  cleaned  and  dried  as  before,  six  turns  caused  a 
voluntary  discharge. 

Ea^periment  II. — A  slip  of  paper  one  inch  broad  was 
taken,  of  suflBcieut  length  to  fit  round  the  outside  of  the 
jar  when  the  two  ends  were  pasted  together:  this  was 
slipped  on  to  its  outside  to  about  one  inch  from  the  coat- 
ing :  the  uncoated  part  being  rubbed  clean  and  dry,  and 
applied  to  tlie  machine,  eleven  turns  of  the  plate  fmida- 
ced  a  voluntary  discharge  to  the  outside  coating. 

Experiment  HE. — The  paper  ring  was  then  slipped 
down  to  touch  tlie  coating,  and  then  applied  to  the  con- 
ductor :  no  voluntary  discharge  could  be  produced;  and 
when  discharged  in  the  common  way,  its  power  did  not 
seem  to  be  increased,— to  prove  wliich. 

Experiment  TV. — ^The  common  dischai^ng  electro- 
meter (which  is  always  fixed  to  the  basement  of  my  ma- 
chines) was  used,  to  try  to  what  distance  the  discharge 
could  be  made  to  pass  from  the  knob  of  the  conductor  to 
the  ball  of  the  electrometer;  which  was  found  to  be  one 
inch  and  five-eighths.  '  ' 
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Mxppviment  V. — A  piece  uf  iron  wire,  one  hundredth 
part  of  an  inch  in  diameiet-  and  uiie  inch  in  length,  was 
hnng  lo  the  clectmmeter,  throngh  which  a  second  dis- 
charge was  made  to  pass,  and  the  wive  was  blued. 

Experiment  VI. — The  paper  ring  wiis  then  taken  off 
ant)  hreathed  into  twice;  the  discliarge  was  then  produced 
at  the  distance  of  two  inches,  and  the  wire  was  fused  into 
balls. 

Kx^perimevt  VII. — The  jar  was  then  nihbed  clean 
and  dry,  and  a  piece  of  the  same  sort  of  wire  and  the 
same  length  was  hung  to  the  electrometer  is  the  a&nie 
manner  as  before,  and  it  appeared  that  the  greatest  charge 
it  could  take  had  not  the  least  effect  upon  the  wire:  thus 
it  appe.irs  that  a  paper  ring  so  applied  does  not  increase 
the  charging  capacity  of  jars  in  the  same  degree  as  breath- 
iag. 

Experimenty  W\. — The  jar  was  liighly  charged,  and 
examined  in  the  dark ;  the  paper  ring  appeared  luminous 
all  round  the  uppermost  edge. 

E.vperhnent  IX. — The  ring  was  taken  off,  and  pasted 
on  in  the  inside  close  to  the  coating:  Iwcnty-tLree  turns 
caused  a  voluntary  explosion  through  the  ling  to  the  out- 
Bide  coating. 

Experiment  X. — A  second  ring  three  quarters  of  an 
inch  broad  was  pasted  on  close  to  the  olhcr:  the  same 
number  of  turns  produced  a  voluntary  explosion,  and  the 
paper  was  torn  by  the  discharge,  which  was  repaired 
and  left  to  dry. 

Experiment  XI. — When  dry,  uo  voluntary  explosion 
could  be  obtained. 

Experiment  Xll.^Its  greatest  power  was  then  tried, 
and  was  found  to  be  exactly  the  same  as  in  Experiment 
VT,  (when  it  was  breathed  into) :  it  discharged  at  two 
inches  distance,  and  the  same  length  of  wire  was  fn^e 
into  balls. 
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198  BsB&riptionofihe  Oftigraph. 

0  Fardier  experiments  and  observations^  setting  fqrtb 
the  advantages  that  electricians  are  likely  to  obtain 
from  the  above  discovery^  will  be  the  subject  of  a  fatnrs 
paper. 


NO.  89. 

Description  of  the  Optigraph  {invented  hy  the  late  Mr. 
Ramsden)  08  improved  and  made  by  Mr.  Thomas 

JONES.^ 

(With  an  engraving.) 

THE  methods  used  to  facilitate  the  practice  of  draw- 
ing in  perspective^  as  well  for  those  versed  in  tlus  ^life 
art^  as  for  those  who  have  made  less  proficiency,  have 
been  various  and  numerous.  Though  some  have  sup- 
posed that  the  warmth  of  imagination  and  luxuriance  of 
fancy,  which  impel  the  mind  to  the  cultivation  of  the  fine 
arts,  are  not  to  be  confined  to  mechanical  modes,  yet 
upon  observation  and  inquiry  they  will  find  that  the 
most  able  and  accomplished  artists  are  often  obliged  to 
have  recourse  to  some  rules,  and  to  use  some  mechani- 
cal modes  to  guide  and  correct  their  pencil :  but  so  te- 
dious is  the  operation,  and  great  the  difficulty,  of  repre- 
senting objects  in  true  perspective,  that  they  trust  mostly 
to  their  eye  and  experience  for  success.  The  result  of 
such  a  mode  of  proceeding  may  be  determined  by  por- 
traits drawn  by  the  best  artists,  and  the  different  judg- 
ments formed  concerning  them.  It  has  been  well  ob- 
served, that  there  is  no  artist  who  will  be  hardy  enough 
to  say  that  he  can  delineate  by  the  eye  the  same  object 
twice  with  exactness,  and  preserve  a  just  and  similar 
proportion  of  parts  in  each.    In  one  of  the  figures  we 
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Description  of  the  Optigrajih.  Iftg 

Aall  lint)  some  or  the  parts  larger  tlinn  in  the  other;  both 
cannot  be  right:  yet  suppogmg  them  perfectly  the 
ganie,  neither  may  be  coDfurmable  to  nature.  In  ad- 
dition to  this,  many  situations  of  an  object  occur,  which 
UD  eye,  however  habituated,  can  represent  with  accu- 
racy. 

On  tliis  account  many  attempts  and  various  instruments 
have  been  made  fur  the  purpose  of  giving  the  outline  of 
au  object  with  accuracy. 

The  late  most  ingenious  Mr.  Ramsden,  so  well  known 
for  liis  inventions  and  improvements  in  various  instrU' 
mcnls,  considered  the  present  subject  an  object  worthy 
of  his  attention,  and  invented  the  instniment  I  am  about 
to  describe,  which  is  no  simple  and  easy  in  its  opera- 
Uon,  that  a  person  not-possessed  of  the  least  knowledge 
of  drawing,  may,  with  less  than  three  minutes*  instruc- 
tion, be  perfectly  able  to  take  a  perspective  view  of  land- 
scape,  building,  machinery,  or,  in  fact,  an  object  of  any 
description  presented  to  his  eye,  with  the  utmost  correct, 
ncss. 

Mr.  Ramsden  left  this  instmment  witliout  the  meane 
of  enabling  the  operator  to  enlarge  or  diminish  his  draw- 
ing; an  inconvenience  which  I  have  obviated,  while  at 
the  same  time  I  have  added  some  other  trifling  improve- 
ments. This  instrument  is  certainly  superior  to  any  hi> 
therto  constructed  for  the  same  purpose;  for  in  this  the 
operator  views  the  object  through  a  telescope,  which  ena- 
bles him  to  delineate  minute  objects  with  great  exactness 
and  ease,  which  are  often  too  far  from  the  eye  to  he  seen 
sufficiently  uell  to  be  delineated  correctly. 

Fig.  3.  (plate  6,)  is  a  perspective  view  of  the  opti- 
^;raph.  A  represents  the  drawing  board,  on  the  outside 
frame  of  which  is  fixed  the  pillar  of  the  instrument,  B,  by 
a  clamp  a.  C  is  a  tube,  (sliding  in  the  pillar,)  on  the 
top  o[  which  is  fixed,  by  means  of  a  screw  r,  (he  frame 
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fOO  DeBcripion  of  1^  Oft^raflu 

D;  at  the  end  of  this  frame  is  a  plain  mirror  E^  beneiUli 
which  is  sospended^  by  a  nniversal  joints  the  telesei^ 
F^  of  which  &  is  the  eye-tabe.  H  are  sliding  tabes^  ca* 
pable  of  being  shortened  or  lengthened  in  the  same  pio- 
portion  as  the  inside  speculum  Cy  (fig.  4^)  which  is  fixed 
to  any  place  by  the  clamp  screw  P.  The  pencil  I^ 
of  which  A  is  the  handle^  slides  perfectly  easy^  withont 
■hake^  in  the  tubes  H:  the  pencil  is  so  contrived  is 
to  have  all  the  freedom  of  a  pen  when  held  in  the  hand 
for  use. 

Figi  %  represents  a  section  of  the  telescope^  being  the 
pineipal  part  of  the  invention.  The  rays  from  an  db- 
j^  entisring  the  plain  mirror  a,  are  refiected  into  the 
telescope^  passing  throngb  the  object-glass  by  and  en* 
tering  the  speculum  Cj  are  refiected  tluron^  the  eye-glass 
ij  to  the  eye  at  e :  /  is  a  piece  of  parallel  glass,  with  a 
small  dot  onr  its  centre,  exactly  in  the  focus  of  the  eye- 
glass if. 

Mode  of  Using  the  Optigraph. 

Fix  the  drawing  board  to  the  table  (by  a  ckmp  wluch 
is  packed  in  the  box)  so  that  the  surface  of  the  mirror  £ 
is  nearly  parallel  to  the  object ;  then  take  hold  of  the  has- 
die  hf  and  hold  the  pencil  on  that  part  of  the  paper  where 
you  would  wish  the  centre  of  your  drawing,  or  any  part 
thereof,  to  be.  Then  place  your  eye  at  the  eye^ube  6, 
and  with  your  left  hand  alter  the  inclination  of  the  mirror 
E  until  the  small  dot,  described  at/,  in  fig.  4,  is  on  some 
particular  part  of  the  object  that  you  wish  to  begm  witfc^ 
adjusting  the  telescope  to  distinct  vision  by  the  milled 
head  P.  Then  by  moving  your  hand  (having  the  pen- 
dl)  you  pass  the  dot  seen  in  the  field  of  the  telescope 
over  the  object,  the  pencil  marking  it  at  the  same  time  ob 
the  paper. 
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Fenpective  Ingtrument,  Elliptic  In9trument.  JBOl 

To  make  yonr  drawing  larger^  pull  out  the  tube  of  the 
|>illar  C,  fig.  8,  and  fix  it  with  the  screw  e ;  then  pull  oat 
the  sliding  tubes  H,  till  the  pencil  is  within  half  an  inch 
of  the  paper^  (in  the  middle  of  the  boards)  and  proceed 
lui  before. 

To  make  the  drawing  smaller^  shorten  the  tubes  C  and 
H  by  sliding  them  in^  and  proceed  as  before. 

No.  40. 

Description  ofari  Instrument  for  drawing  in  triiM.pB9L 
spective  from  JCature^  and  of  another  of  coTisiJfUfmMi 
Simplicity  and  Cheapness  for  delineating  Ovals.  By 
R.B.* 

[With  an  engraving.) 

To  Mr.  Nicholson. 

SIR — As  I  observe  tliat  you  are  willing^  in  your  ca- 
pacity  of  Journalist^  to  lay  before  the  public  any  sketch 
or  outline  of  invention  that  may  promise  to  be  usdul^ 
whether  in  its  ultimate  state  of  improvement  or  not^  1  am 
eseeuraged  now  and  then  to  send  my  thoughts,  queries 
pbaervations,  or  news,  as  they  may  occur.  The  follow* 
lag  instruments  are  oflTered  to  ydur  notice,  in  hopeg  they 
may'  appear  in  your  excellent  collection. 

Fig.  1,  Plate  6,  is  a  sketch  of  an  instrument  for  per- 
apeetive,  made  some  years  ago  by  Dolland,  and  of  which 
I  know  not  the  inventor.  A  telescope  or  camera  is  sus- 
pended vertically  on  a  frame  by  an  universal  joint  or 
jimbals.  Horizontal  rays  A,  are  directed  down  the  tnbe 
by  a  plane  mirror  B,  and  are  again  rendered  horizontal, 

•  Nicholson,  vol.  9,  p.  122. 
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K^..  SOS  Perspective  Imtrument^  EUiptic  Instrument. 

and  tamed  to  the  eye  through  a  side  hole  in  the  tube^  by 
another  mirror  C.  At  the  lower  end  is  a  pencil  £  sliding 
in  a  well -fitted  socket,  and  pressed  gently  downwards  by 
a  weight  or  spring ;  or  still  better^  by  the  hand  only. 
The  result  or  use  is^  that  while  the  images  are  in  sacces* 
•ion  brought  into  apparent  contact  with  a  point  in  the  field 
pf  view,  the  pencil  may  be  employed  in  tracing  them  in 
true  perspective  upon  the  table  beneath.^ 

Fig.  2,  represents  a  simple  rule  and  string  for  draw- 
ing ovals  on  paper.  A  C  B  is  a  silken  thread,  fixed  at 
J^  and  capable  of  being  lengthened^  shortened,  and  fixed 
fagr  a  screw  B  at  the  other  end.  This  screw  B  can  be 
placed,  by  a  longitudinal  groove  in  the  ruler,  at  any  dis- 
tance  from  A,  and  can  be  made  to  pinch  the  thread  upon 
any  one  of  the  divisions  of  the  rule.  At  C  is  a  pencil  to 
be  moved  in  the  bend  of  the  thread.  It  must  be  held  up. 
right,  and  it  would  be  easy  to  contrive  means  of  keeping 
it  so ;  but  it  does  not  seem  an  object  of  sufficient  necessl^ 
to  add  to  the  price  of  the  instrument. 

In  the  use,  set  A  at  one  focus  of  the  intended  oval  and 
B  at  the  other.  Allow  the  string  to  extend  till  the  pencil 
marks  the  extremity  of  the  conjugate  diameter.  Draw 
the  semi-oval  by  moving  the  pencil  along  in  the  stretched 
thread :  Then  reverse  the  points  A  and  B>  placing  them 
respectively  on  the  foci  occupied  before  by  each  other. 
Draw  the  other  semi-oval,  which  completes  the  figure. 
I  am,  &c. 

U.  B. 

•  There  is  an  omittion  of  the  grey  or  rough  glass,  if  Uie  drawing  be  meast 
Sat  a  camera;  or  of  the  eye-piece,  if  it  be  a  telescope.  The  first  focal  c©»- 
▼ergenccmust  be  made  in  these,  and  not  at  the  eye^— Nicholson. 
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No.  41. 

On  Chemical  Printings  and  particularly  on  the  Pro- 
gress of  this  Art  in  Germany.  By  Mr.  Marcel  Df 
Serres.* 

• 

Vienna,  October  17,  1809. 

THE  art  of  printing  from  stone,  known  in  Germany 
by  the  name  of  chemische  druckerey,  "  chemical  print- 
ing/^ originated  in  Germany ;  whence  it  spread  first  into 
England,  then  into  Italy,  and  lately  into  France.  It 
was  invented  by  Aloys  Senefelter,  who  was  btm  at 
Prague,  in  Bohemia.  Nine  years  ago  he  oMailttod  of 
the  king,  formerly  elector  of  Bavaria,  an  exclailTe  pa- 
tent for  its  use  for  thirteen  years ;  but  he  afterward  sold 
the  right  to  his  brothers.  Some  time  after  Senefelter 
sold  his  right  also  to  Mr.  Andrew  von  Offenbach,  who  ^t 
present  exercises  the  art  in  England.  In  180S  he  came 
to  Vienna,  to  solicit  a  patent,  and  in  1803  he  obtained  ' 
one  from  the  emperor  of  Austria  for  ten  years.  Chang- 
ing  his  mind,  he  parted  with  this  patent  to  Messrs.  Stei- 
ner  and  Krasnitzki,  returned  to  Bavaria,  and  set  up  a 
chemical  printing  office  at  Munich  in  partnership  with 
some  other  persons.  Messrs.  Steiner  and  Krasnitzki 
still  continue  the  business  at  Vienna,  under  the  patronage 
of  the  counsellor  of  regency  Startl  von  Luchsenstein, 
who  is  a  zealous  promoter  of  every  useful  undertaking. 

At  the  chemical  printing  office  at  Munich  the  art  has 
attained  the  greatest  perfection,  that  of  Stutgard  appa- 
rently being  of  much  less  importance.  Mr.  Chauvron 
was  the  first  who  obtained  a  patent  in  Fi-ance  for  prints 
ing  or  engraving  on  stone,  and  Mr.  Guyot  Desmarets  did 
not  attempt  it  till  after  him. 

•  Xicholson,  vol.  26,  p.  208.    Abridged  from  the  JInnalet  de  Chimif,  toI 
72,  p.  202. 


Htkk  JM  of  Printing  from  Stone.  . 

The  processes  employed  axe  simple^  but  as  only  ^ 
brief  account  of  them  has  yet  been  given^  it  may  be  of 
use  at  least  to  make  known  those  followed  in  Ger« 
many. 

In  the  chemical  printing  office  at  Vienna  three  differ- 
ent methods  are  employed ;  but  that  termed  in  relief  is 
most  frequently  used.  This  is  the  general  mode  of 
printing  music. 

The  second  method  is  the  sunk.  This  is  preferred 
for  prints. 

The  third  method  is  the  flat,  or  neither  raised  nor 
sunkr  This  is  useful  for  imitating  drawings^  parti- 
culaiAy^  where  the  impression  is  intended  to  resemble 
crayons. 

For  printing  err  engraving  in  this  method  a  block  of 
marble  is  employed,  or  any  other  calcareous  stone,  that 
is  easily  corroded,  and  will  take  a  good  polish.  It 
should  be  two  inches  or  two  inches  and  a  half  thick, 
and  of  a  size  proportioned  to  the  purpose  for  which  it 
is  intended.  A  close  texture  is  considered  as  advan- 
geous. 

When  the  stone  is  well  polished  and  dry,  the  first  step 
is  to  trace  the  drawing,  notes,  or  letters,  to  be  printed, 
with  a  pencil.  The  design  is  not  very  conspicuous^  but 
it  is  rendered  so  by  passing  over  the  strokes  of  the  pen- 
cil a  particular  ink,  of  which  a  great  secret  is  made, 
This  ink  is  made  of  a  solution  of  lac  in  potash,  which  is 
coloured  M'ith  the  soot  from  burning  wax.  This  appears 
to  be  the  most  suitable  black  for  the  purpose.  When 
the  design  has  been  gone  over  with  this  ink,  it  is  left  to 
dry,  which  commonly  takes  about  two  hours;  but  thh 
depends  much  on  the  temperature  and  dryness  of  the 
air. 

After  the  ink  is  dry,  nitric  acid,  more  or  less  diluted 
according  to  the  degree  of  relief  desired,  is  poured  on  the 
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stone;  and  con-odes  every  pari  of  it,  except  where  de- 
fended by  tlie  resinous  ink. 

The  block  being  washed  with  water,  an  ink  similar 
to  that  commonly  used  for  printing  is  distributed  over 
it  by  means  of  printers'  balls,  a  sheet  of  paper  dis- 
posed on  a  frame  is  laid  on  it,  and  this  is  pressed 
down  by  means  of  a  copper  roller,  or  copper  press. 
The  beauty  of  the  impression  will  necessarily  depend 
oa  that  of  the  design.  These  copper  presses  are  very  in. 
geniously  consti-uctcd  in  Germany,  and  easily  worked. 
Their  weight  is  proportional  to  the  method  of  printing 
used. 

When  the  desired  number  of  impressions  is  taken  off, 
and  the  work  is  not  intended  to  be  used  any  more,  the 
stone  is  polished  anew;  and  thus  it  may  be  made  to 
serve  for  thirty  or  forty  different  works. 

The  sunk,  or  chalk  method  differs  from  that  termed 
in  relief  only  in  having  the  stone  much  more  corroded 
by  the  nitric  acid.  Tliis  is  chiefly  employed  for  prints, 
attd  has  the  advantage  of  remedying  that  uniformity  of 
tint,  which  is  common  to  prints  from  the  chemical  press, 
It  is  natural,  that  the  higher  parts  should  take  less  of  the 
luk,  and  the  lower  parts  more,  so  that  the  impression  has 
less  monotony;  a  defect  hitherto  seemingly  inherent  in 
ibis  mode  of  printing.  For  this  method  too  the  rollers 
must  be  stronger  and  heavier. 

As  this  method  is  more  expensive,  it  is  given  up :  yet 
for  prints,  where  some  degree  of  effect  is  required,  and 
more  clearness,  it  is  to  be  preferred.  In  this  method 
nearly  pure  nitric  acid  is  employed.  Indeed  when  the 
arlwa-s  first  invented,  pure  nitric  acid  was  always  used; 
but  soon  after,  to  save  expense,  it  was  diluted  with  wa- 
ter; and  since  that  it  has  been  employed  more  or  less  di- 
luted, according  to  the  effect  wished  to  he  produced  on 
the  atone. 
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For  the  method  in  relief^  as  it  is  called^  nitric  acid  wiQi 
half  water  is  used. 

In  the  flat  method  less  nitric  acid  is  used.  It  is  not  to 
be  supposed^  that  the  surface  is  quite  plain  in  this  way; 
but  the  lines  are  very  little  raised^  so  that  they  can  scarce- 
ly be  perceived  to  stand  above  the  ground  but  by  the 
finger. 

The  works  executed  in  stone  are;  1^  imitations  of  wood 
cuts:  8,  imitations  of  engravings  in  the  dotted  manner: 
8^  drawings :  %  music :  0^  all  kinds  of  writing :  6^  maps: 
7^  copperplates. 

The  advantages  of  this  method  are^  that  it  has  a  peea- 
liar  character,  which  cannot  be  represented  by  any  other 
mode,  while  it  gives  a  tolerable  imitation  of  other  me- 
thods ;  and  still  more  the  celerity,  with  which  it  can  be 
executed.  A  subject,  that  an  artist  could  not  finish  in 
five  or  six  days  on  copper,  may  be  engraved  on  stone  in 
one  or  two.  Wliile  a  copperplate  printer  is  taking  off 
six  or  seven  hundred  impressions,  two  thousand  may  be 
printed  in  this  way.  A  copperplate  will  scarcely  give  a 
thousand  good  impressions,  while  in  this  way  several 
thousands  may  be  taken  ofi^,  and  the  last  be  as  perfect  as 
the  first.  Thirty  thousand  have  been  taken  off  one  de- 
sign at  Vienna,  and  the  last  was  as  beautiful  as  the  first 
This  is  intended  to  be  carried  still  farther,  for  the  purpose 
of  printing  bank  notes.  The  most  expert  music  engraver 
can  scarcely  execute  four  pages  of  music  on  pewter  in  a 
day,  but  the  engraver  on  stone  can  finish  twice  as  mnek 
in  that  time. 

To  enter  into  the  particulars  would  take  up  too  mneh 
room,  but  experience  has  shown,  that  this  mode  saves 
two  thirds  of  the  expense  of  engraving  on  copper  or 
pewter. 

After  having  mentioned  the  advantages  of  printing 
from  stone,  it  is  just  to  point  out  its  disadvantages. 
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These  arc,  the  difficulty  or  giving  th&t  diversity  of  tone, 
which  in  admired  in  engravings.  Thus  Tor  instance,  the 
finest  prints  that  this  art  has  yet  produced  are  unques- 
tionably those,  tliat  have  been  executed  at  Munich*  from 
those  celebrated  drawings,  which  From  a  whim,  in  which 
painters  are  apt  enough  to  indulge,  Albert  Durer  made 
in  a  prayer  hook.  These  prints  are  executed  with  spi- 
rit, and  the  stroke  is  frequently  clean;  but  it  is  uniform, 
so  that  the  print  is  somewhat  gray  and  mouotonous.  The 
difference  is  still  better  perceived,  on  comparing  these 
prints  with  those  etched  by  the  different  masters  them- 
Bclves. 

The  same  inconvenience  is  found  io  music,  the  uni- 
formity that  prevails  rendering  the  music  less  easy  to 
read. 

^Ve  must  not  too  hastily  conclude  however,  (hat  this 
new  art  is  not  important:  we  should  endeavour  to  find 
means  of  remedying  the  inconveniences,  that  appear  to 
arise  from  the  mode  employed.  If  such  means  be  dis- 
covered, which  we  may  hope  from  experience  showing, 
that  the  manner  of  applying  the  acid  and  of  drawing 
npon  the  stone  are  the  points  most  important  to  improve, 
this  mode  of  printing  will  combine  a  saving  both  of 
time  and  expense.  The  great  numher  of  copies  loo, 
tiiat  may  be  taken  ofT,  is  not  one  of  its  least  atlvan- 

It  remains  now  to  notice  the  differences,  that  appeal 

io  exist  in  the  chemical  printing  offices  of  different  cities. 

At  Milan  a  little  nitric  acid  is  poured  over  the  stone,  as 

•t  Tienna :  but  it  is  said,  that  they  cannot  take  off  above 

1  An  hnndred  impressions.     This  must  be  owing  to  the 

*  Albrccht  Durcra  Cliristlich  mytliologisclie  HindieichnunBcn.  Slroner, 
MMbcb,  1SU3.  Ulffecent  Lnlu  have  been  used  (or  prinU,  u  black,  red,  violet, 
aut  r'Tcn. 
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nature  of  the  stone  employed,  which  is  procoied  frooi 
Yerona* 

Ghauvron,  the  first  who  set  ap  a  chemical  printing 
office  at  Paris,  after  having  traced  the  design  on  stone 
with  a  resinous  ink,  merely  wets  it  with  water,  and 
wipes  off  the  water  from  the  design.  Printing  ink  is 
then  applied  by  beating  in  the  common  way  with  balls ; 
and,  as  this  does  not  adhere  to  the  wet  stone,  the  resinous 
skokes  only  produce  an  impression.  Ghauvron  is  said 
to  have  printed  a  great  deal  of  music  in  this  way. 

We  must  observe,  that,  where  nitric  acid  is  not  used, 
the  prints  will  never  be  so  fine,  and  so  many  impressions 
cannot  be  taken  off.  The  use  of  nitric  acid  therefore 
cannot  be  too  strongly  recommended. 

NO.  4®. 

Account  of  a  Composition  for  preserving    Weather' 
boarddngy  8^c.    By  William  Pattenson,  Esquire.* 

I  HAVE  often  thought  something  much  wanted  for 
preserving  weather-boarding,  &c.  from  the  injuries  of  the 
weather.  Tar  and  oker,  and  other  mixtures  recommend- 
ed for  the  purpose,  I  have  tried,  but  do  not  find  they  an- 
swer. I  therefore  made  many  experiments  to  discover  a 
eomposition  better  adapted  to  the  purpose,  and  think  I 
have  found  one  which  answers  my  expectation :  it  is  im- 
penetrable to  water,  is  not  injured  by  the  action  of  the 
weather,  or  heat  of  the  sun,  which  hardens  it,  and  conse- 
quently increases  its  durability ;  it  is  much  cheaper  than 
paint,  and  more  lasting. 


•  RcDertory  of  Arts,  vol.  8,  p.  126.    From  the  Transactlmi  ^  the  Society  for 
the  Encouragement  of  Arts,  t^*'. 
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^^V  On  the  Purification  of  Saltpetre. 

^^^Rie  composition  is  om  follow^t :  tliree  parts  of  air-alakcd 
<■  Km?,  two  of  wood-aBlies,  and  one.  of  fine  sand,  or  wa- 
coal  aslics;  sift  these  tlirou^li  a  fine  sieve,  and  add  U 
much  liuseed-oil  as  wUl  bring  the  mixture  to  a  consist- 
encB  for  working  with  a  painter's  brush.  Great  care 
must  be  taken  to  mix  it  perfectly:  I  believe  grinding  it 
as  paint  would  be  an  improvement.  Two  coats  are  ne- 
cessary; the  first  rather  thin,  the  second  as  thick  as  ciui 
conveniently  be  worked.  From  the  nalnre  of  this  com- 
position, there  is  no  doubt  but  it  is  very  durable;  as  it 
certainly  will  improve  m  hardness  by  time,  and  is  maeli 
!      superior  for  the  purpose  to  any  thing  I  know  of. 


NO.  43. 

ImtTuctions  respectivg  the  Purification  of  Sallpelre. 
drawH  Hp  fry  Order  of  the  Committee  of  Public  Safiti/ 
of  Paris:  h;i  vhose  Ordt-r  also  thin  Process  ia  adapted 
in  alt  Ike  jMharatoriea  of  France.*^ 

THE  crude  saltpetre  is  first  to  be  bruised  willi  wood- 
en beaters,  that  the  water,  with  which  it  is  afterwards  to 
he  washed  may  more  easily  act  upon  every  part  of  it. 

The  saltpetre,  thus  bruised,  is  then  to  be  carried  to 
proper  tubs  or  vats,  in  each  of  which  five  or  six  hundred 
pounds  may  be  put. 

"Water  is  to  be  poured  upon  the  saltpetre,  in  tiic  pro- 
portion  of  twenty  parts  to  a  hiuulrcdj  and  the  mixture  is        ^^H 
to  be  well  stirred.  ^^M 

It  is  then  to  be  left  to  macerate  or  soak,  till  the  liquor        ^^ 
will  dissolve  no  more.     Six  or  seven  hours  are  sufficient 
for  this  first  operation;  the  liquor  theiy  indicates  from 
.    twenty  dva  to  thirty-live  degrees,  by  the  pese-liqmvT.  ^^ 

•  Repertory  of  Arts  >ol.8,p,199.     Vromthe  .Innaltt  i/e  Chimir.  ^^H 

^^_V0L.  1[.  ^^H 
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This  firgt  washing  is  then  to  be  dndned  aff^  and  fresh 
water^  in  the  proportion  of  ten  parts  to  a  hundred^  is  to 
be  poured  on  the  saltpetre. 

The  mixture  is  to  be  stirred,  and  left  to  soak  for  the 
space  of  an  hour:  the  water  is  then  to  be  again  drained 
off. 

Fresh  water  is  to  be  once  more  poured  on  the  aaltpe* 
tre,  in  the  proportion  of  five  parts  to  a  hundred,  whidi 
water,  after  stirring,  is  to  be  immediately  drained  off. 

Tlus  drained  saltpetre  is  then  to  be  put  into  a  cad- 
dron,  containing  fifty  parts  of  boiling  water  to  a  hundred. 
When  the  saltpetre  is  dissolved,  the  solution  ought  to 
indicate  from  sixty-six  to  sixty-eight  degrees,  by  the 
pese-liqiieur. 

The  solution  is  then  to  be  carried  to  a  crystalizing 
vessel,  in  which,  by  cooling,  about  two  thirds  of  the 
saltpetre  made  use  of  will  be  precipitated ;  the  precipita- 
tion begins  in  about  half  an  hour,  and  finishes  from  four 
to  six  hours  afterwards.  But,  as  it  is  of  importance 
that  the  saltpetre  should  be  obtained  in*the  form  of  thin 
needles,  because  in  this  formit  is  more  easily  dried,  it  is 
necessary  that  the  liquor  in  the  crystalizing  vessel  should 
be  stirred  the  whole  time  the  precipitation  is  fomnng. 
The  stirring  is  performed  by  means  of  a  kind  of  rake, 
which  gives  a  slight  motion  to  the  mass  of  liquor,  and 
causes  the  crystals  to  be  precipitated  in  the  form  of  thin 
needles. 

As  the  precipitation  takes  place,  the  crystals  are  to  be 
brought  to  the  border  of  the  crystalizing  vessel ;  to  be  ta- 
ken up  with  a  skimmer,  and  put  to  drain  in  baskets 
placed,  for  that  purpose,  upon  frames,  in  such  a  manner 
.  that  the  water  which  runs  from  the  crystals,  may  fall 
again  into  the  crystalizing  vessel ;  or  it  may  be  received 
in  basons  placed  under  the  baskets. 
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The  sal^tre  is  then  to  be  thrown  into  wooden  boxes, 
fonned  like  the  hopper  of  a  mill,  and  having  a  donble 
bottom.  The  upper  bottom  is  supported,  by  means  of 
pieces  of  wood,  about  two  inches  above  the  lower  que, 
and  is  pierced  full  of  small  holes ;  through  these  holes 
the  liquor  drains  off,  and  finally  passes,  through  a  hole 
made  in  the  lower  bottom,  into  a  reservoir  beneath.  In 
these  boxes  the  saltpetre  is  to  be  washed,  with  five  parts 
of  water  to  a  hundred;  this  water  may  be  used  for  dis- 
solving the  saltpetre,  in  future  operations. 

The  saltpetre,  after  being  well  drained,  and  exposed 
to  the  air  for  some  hours,  upon  proper  tables  for  drying 
it,  may  be  afterwards  made  use  of  for  making  gun- 
powder. 

But,  when  it  is  intended  to  make  use  of  the  saltpetre 
for  making  gunpowder  according  to  the  process  followed 
since  the  revolution,  it  must  be  much  more  highly  dried. 
This  may  be  accomplished  by  placing  it  in  a  stove ;  or, 
what  is  more  simple,  by  heating  it  in  a  shallow  cauldron. 
For  this  purpose,  a  layer,  five  or  six  inches  in  thick- 
ness,  is  to  be  put  in  the  cauldron,  which  is  to  be  heat- 
ed to  40  or  SO  degrees  of  Reaumur^s  thermometer. 

*The  saltpetre  is  to  be  stirred  for  two  or  three  liours, 
and  to  be  so  much  dried,  that,  when  strongly  pressed 
in  the  hand,  it  does  not  acquire  any  consistence,  nor 
retain  any  form,  but  appears  like  fine  dry  sand. 

This  degree  of  dryness  is  not  necessary,  when  the 
gnnpowder  is  to  be  made  by  beating  with  pestles. 

It  is  then  evident  that,  according  to  the  method  of 
pnrifteation  we  have  prescribed,  there  are  two  kinds  of 
Uqnor  to  consider;  first,  the  water  from  the  various  wash- 
ings  of  the  crude  saltpetre ;  secondly,  the  water  from 
the  crystalizmg  vessels.  » 

The  wasUjig  of  the  crude  salpetre  is  repeated  three 
timesi,  as  we  have  already  mentioned. 
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lo  these  three  c^raticHis^  thirty-ftve  parts  ef  waier  to 
A  hundred  of  saltpetre^  according  to  the  qnaatity  of  it 
meant  to  be  purified^  ate  employed  in  washuig. 

These  washings  are  founded  upon  the  principle  whiek 
establishes^  that  cold  water  dissolves  the  muriate  of  aods^ 
(sea-salt^)  the  earthy  nitrates  and  muriates^  and  the  co- 
louring principle^  while  it  scarcely  acts  upon  the  nitiale 
of  potash^  (pure  saltpetre.) 

The  water  from  these  three  washings^  therefore^  coii- 
tains  the  muriate  of  soda,  the  earthy  salts^  the  c(doaiia| 
principle,  and  a  small  portion  of  nitrate  of  potash,  the 
<)uantity  of  which  is  in  proportion  to  the  muriate  of  aods, 
which  determines  its  solution. 

The  water  from  the  crystalizing  vessels  contains  that 
portion  of  muriate  of  soda,  and  of  earthy  salts,  which 
were  not  dissolved  by  the  washings,  also  a  more  consi- 
derable quantity  of  nitrate  of  potash  than  was  contauded 
in  the  water  of  the  washings. 

The  water  which  is  employed  at  the  end  of  the  pro- 
cess, to  wash  and  whiten  the  ery stals  placed  in  the  wood- 
en box,  holds  in  solution  only  a  small  quanti^  of  nitrate 
of  potash. 

These  liquors  therefore  are  of  a  very  different  naiu^. 

The  waters  proceeding  from  the  washings,  may  pro- 
perly be  called  mother- waters ;  they  ought  to  be  collect- 
ed together  in  basons,  and  treated  with  potash,  according 
to  the  usual  method.  At  the  refinery  called  de  V  UnitSy 
they  are  evaporated  to  sixty-six  degrees,  and  the  moriate 
of  soda  is  taken  away,  as  fast  as  it  is  deposited;  this  so- 
lution is  saturated  with  potash,  in  the  proportion  of  tws 
or  three  to  the  hundred;  it  is  then  suffered  to  fiettle^  and 
the  liquor  is  afterwards  decanted  into  crystalizing  ves- 
sels, in  \\  hlch  are  thrown  twenty  parts  of  water  to  a 
hundred,  that  all  the  muriate  of  soda  may  bC-kept  in  so^ 
lution. 
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TIte  ■liquor  whieli  remains  above  the  eryttals,  produced 
by  tbiti  treattaent  of  the  mother  •waters,  may  be  mixed 
with  tlie  water  of  tlie  Sret  erystalization.  The  muriate 
of  Soda  may  be  separated  from  this  liquor  by  umple  eva- 
poration ;  and  the  nitrate  of  potash  which  it  holds  in  solu- 
tion may  be  obtained  from  it  fay  cooling. 

The  small  quantity  of  water  made  use  of  to  whiten 
the  refined  saltpetre^  cuntsins  only  nitrate  of  potash;  it 
may  therefore  be  made  use  of  for  dissolving  the  saltpetre 
in  the  cauldrons. 

From  the  foregoing  account  it  is  evident,  that  a  labora- 
tory destined  fur  the  purification  of  saltpetre,  according 
to  the  process  here  described,  ought  to  be  provided  with 
Uie  following  articles. 

I.  Wooden  beaters  for  bruising  the  crude  saltpetre. 
S.  Tubs  or  vats,  in  which  the  saltpetre  ie  to  be  wash- 
ed. 

3.  A.  canldron,  in  which  the  solution  is  to  be  made. 

4.  A  crystalizing  vessel,  of  copper,  or  of  lead,  in 
which  the  liquor  is  to  he  cooled,  and  the  saltpetre  crys- 
talized. 

5.  Baskets  for  draining  the  crystals. 

6.  A  wooden  box,  in  which  the  crystals  are  to  be  morf. 
thoroughly  drained,  and  the  saltpetre  washed  for  the  last 
time. 

7.  Scales  for  weighing  the  saltpetre. 

8.  Thermometers  and  pe»e-Uquevtrs,  to  determine  the 
degree  of  heat,  and  that  of  consistence. 

9.  Rakes  to  stir  the  liquor  in  the  crystalizing  vessel. 

10.  Skimmers  to  take  off  the  crystals  and  {tut  them 
into  the  baskets. 

II.  Syphons  or  cranes  to  empty  the  cauldrons. 

The  number  of  these  implements,  and  their  dimensions, 
must  necessarily  vary,  according  to  the  quantity  of  salt- 
petre proposed  to  be  purified. 
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Supposing  it  is  wished  to  purify  ten  thoosand  ponnds 
of  crade  saltpetre  per  day ;  the  namber  of  men  and  ntcah 
silS|  necessary  for  that  purpose,  may  be  determined  ae- 
cording  to  the  following  calculation. 

On  Weighing  and  BrmsiTig  the  Crude  Saltpetre. 

A  piece  of  ground  must  be  set  apart,  as  near  the  mags- 
zine  as  possible,  for  the  purpose  of  beating  or  broisiiig 
the  crude  saltpetre. 

This  ground  must  be  covered  with  broad  smooth  stones, 
or  with  very  thick  boards. 

For  bruising  the  saltpetre,  wooden  beaters  may  be 
made  use  of,  similar  to  those  which  are  used  for  beating 
mortar. 

Two  men  are  sufficient  for  carrying  the  saltpetre  to 
the  magazine,  for  weighing  it,  and  bruising  it 

On  Waddng  the  Saltpetre. ' 

As  the  three  washings  take  up  the  space  of  two  days,* 
and  as  each  of  the  tubs  or  vats  will  contain  only  five  or 
six  hundred  pounds  of  saltpetre,  twenty  of  them  will  be 
necessary  for  the  purification  of  ten  thousand  pounds. 

These  tubs  are  to  be  two  feet  and  a  half  in  height,  and 
the  same  in  breadth. 

They  must  be  constructed  with  the  greatest  care,  that 
the  water  used  in  washing  tl^e  saltpetre  may  not  escape 
through  them. 

They  should  be  firmly  fixed  upon  a  plane,  slightly  m- 
clined,  of  such  a  nature  that  the  water  from  the  saltpetie 
cannot  soak  into  it.  This  plane  should  be  terminated  by 
a  gutter,  to  receive  the  water  from  the  saltpetre^  and  to 

*  This  nather  agrees  whh  the  time  stated,  in  the  beginiuDg  of  the  paper,  at 
necsessaiy  for  the  three  washings,  nor  with  what  has  just  now  been  said,  that  ten 
thousand  pounds  may  be  thus  reSncd  per  day.  We  notice  this,  lest  our  readcn 
ihould  think  our  translation  erroneous. 
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coaduct  il  into  a  reservoir  placed  at  tUe  cud  oi'  lUe  row  or 
tubs. 

These  tweaty  tubs  may  be  dinijiosed  in  two  parallel 
lines.  The  planes  upon  wbith  they  we  fixed  may  be  in- 
clined towards  each  other ;  so  that  their  imion  may  form 
the  gutter  or  channel  which  is  to  conduct  into  the  common 
reservoir  the  water  that  runs  off. 

These  tubs  are  to  have  an  aperture  at  the  distance  of 
two  fingers'  hreadth  from  the  bottom;  which  aperture 
(besides  the  stopper  which  closes  it)  must  have  a  grated 
or  perforated  cover. 

Four  men  may  be  allotted  to  the  washing  of  the  salt- 
petre: they  should  also  have  the  charge  of  carrying  the., 
saltpetre  from  the  magazine  to  the  tubs,  and  from  the 
tubs  to  the  cauldron. 

It  (8  hardly  necessary  to  mention,  that  the  tuba  should 
be  separate  from  each  other,  and  disposed  in  such  a  man- 
I  nerthat  they  may  be  easily  served. 

:  i  On  (ftp  Cauldron. 

I      .A  conical  cauldron,  five  feet  broad,  and  four  feet  deep, 

I  will  supply  three  operations  in  the  day ;  and  cunsetjuent- 

\y.  will  suffice  for  the  purification  of  fifteen  thousand 

pounds  of  saltpetre. 

One  man  is  sufficient  for  the  service  of  the  cauldron. 

Oh  the  Vessel  far  Cryatalixation. 
The  crystalizing  vessel  should  be  made  of  lead,  or  of 
copper,  and  should  be  placed  as  near  the  cauldron  as 
possible. 

Jt  should  be  fifteen  inches  in  depth,  ten  feet  in  length, 
and  eight  in  breadth. 

It  should  be  fixed  upon  very  solid  ground,  in  eucb  a 
manner  that  every  point  of  the  bottom  may  be  supported. 
The  stone  or  brick  work  on  which  it  is  placed,  should  b« 


816  On  Ab  PwiifieaHan 

rtiiM  twelve  ineliet  above  tbe  gronnd ;  by  thig  metm^ 
the  brink  of  the  ciystalizing  vessel  will  be  twenty-fleven 
inehes  above  the  ground^  which  will  render  the  service  of 
ft  more  easy  and  convenient. 

It  appeared  to  us  advtttageons,  to  give  the  boMott 
of  the  crystalizing  vessel  an  inclination  of  ibnr  inches 
(in  the  longitudinal  direction  only)  ftom  the  sides  t6 
the  centre. 

The  solutions  from  the  cauldron  may  be  emptied  se- 
veral times  successively  into  the  vessels  after  havii^  ta- 
ken away  the  deposition  of  crystals  arising  from  each  so- 
bitioii. 

•  Foot  men  seem  necessary  for  the  service  of  the  crysta- 
lizing  vessel.  They  must  keep  the  liquor  constantly 
stirred^  by  moving  the  rakes  therein ;  they  must  continu- 
ally bring  towards  the  edges  of  the  vessel  the  crystals 
which  are  formed;  they  must  take  them  out  with  a  skim- 
mer^ and  carry  them  to  the  baskets  which  are  to  receive 
-them^  and  in  which  they  are  to  drain. 

The  same  men  may  put  the  saltpetre  into  the  wooden 
boxes  in  which  the  draining  is  completed^  and  may  after- 
wards carry  it  into  the  magazine  for  purified  sal^etre. 

For  want  of  a  large  vessel  for  crystalization^  a  shalbw 
cauldron  may  be  made  use  of. 

On  Drying  the  Saltpetre. 

To  render  the  saltpetre  fit  to  be  made  use  of  in  the 
preparation  of  gunpowder,  as  soon  as  it  Is  purified,  it 
may  be  dried  by  cither  of  the  two  following  processes. 
First,  by  exposing  it  to  the  open  air,  or  to  the  sun,  during 
some  hours,  upon  such  tables  as  are  used  for  drying  gun- 
powder. Secondly,  by  putting  it  into  a  shallow  caul- 
dron, and  keeping  it,  for  the  space  of  two  hours,  in  a  heat 
of  from  40  to  SO  degrees. 
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In  either  case^  the  saltpetre  muet  be  incessantly  8tirre4 
and  sliaken^  that  it  may  dry  quickly  and  equally. 

Cfeneral  Remarks  on  the  foregoing  Process* 

A  pretty  long  experience  has  shown  us^  that  the  pro- 
cess here  described  is  the  most  simple^  and  the  most  eco- 
nomical. 

But^  to  spare  others  the  trouble  of  trying  such  means 
of  improving  this  process  as  have  occupied  our  attention^ 
but  which  we  thought  it  right  to  reject^  we  shall  submit 
to  them  the  following  reflections. 

i .  It  has  been  tried  to  dissolve  the  crude  salt|)etre ;  to 
crystalize  it ;  and  afterwards  to  wash  it^  in  order  to  sepa- 
rate the  sea-salt  from  it. 

-  This  process  at  first  sight  appears  more  advantageous^ 
because  it  is  then  unnecessary  to  bruise  the  saltpetre^  but 
it  is  attended  with  great  inconveniences.  First^  the 
crude  saltpetre^  dissolved  in  fifty  parts  of  water  to  ahun- 
dred^  and  poured  into  the  crystalizing  vessel^  does  not 
deposit  the  same  quantity  of  saltpetre  as  when  it  is  wash- 
ed before  it  is  dissolved.  This  difference  takes  place^ 
because  the  sea-salt^  which  exists  in  the  crude  saltpetre, 
fiieilitates  the  dissolution  of  the  nitrate  of  potash ;  and 
consequently,  the  water  in  the  crystalizing  vessel  must 
necessarily  hold  in  solution  a  gi*eater^ quantity  of  nitrate 
of  potash,  when  the  crude  saltpetre  is  dissolved,  than 
when  it  is  previously  washed  in  cold  water,  and  there- 
by deprived  of  the  sea-salt  it  contained.  Secondly,  the 
washing  of  the  saltpetre,  when  done  after  its  dissolution 
and  crystalization,  requires  forty  or  fifty  parts  of  water 
to  a  hundred,  instead  of  thirty-five. 

S.  It  has  been  tried  to  dissolve  the  saltpetre  in  twenty 
or  twenty-five  parts  of  water  to  a  hundred ;  to  take-  away 
the  muriate  of  soda,  as  fast  as  it  is  precipitated  by  the 
boiling  of  the  liquor :  to  dilute  this  solufton  with  thirty 
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parts  of  fresh  water  to  u  hundred,  ami  then  

the  ciystRliziug  vessel.  It  was  supposed,  that  by  Uw 
means,  the  washnigs  wKh  cold  water  might  be  omitted, 
or  cnnsiderably  diminished.  But.  a  continued  boilii^. 
kept  up  for  fuur  or  five  hours,  in  order  to  seiiarate  the 
sea-ealt,  is  attended  with  a  great  waste  of  time,  of  flMl^ 
and  of  saltpetre;  and  the  washings  are  sttU  indispeamUy 
necess^,  hoih  to  take  away  the  colouring  matter,  wrilo 
extract  the  last  portions  of  sea-salt. 

3.  It  may  be  supposed^  that  it  would  perhaps  bepoa- 
aible  to  diminish  the  ijuantity  of  water  used  in  wasfaiig: 
but  wi:  must  observe,  that  it  is  to  be  feai-ed,  that  whea 
the  saltpetre  contains  a  great  quantity  of  sea-salt,  the  pu- 
rification of  it  would  not  be  complete,  if  a  less  gaantil} 
of  water  were  made  use  of  than  that  we  have  prescribed. 

4.  One  might  perhaps  he  templed  to  diminish  the  qoaa- 
tity  of  water  mad«  use  uf  in  the  solution ;  but  we  ate  eon- 
viuced,  by  rc]ieated  experiments,  that  the  proportiMim 
have  pointed  out  is  the  most  proper:  if  it  is  aTigmfilltwIi 
the  saltpetre  remains  dissolved  in  the  liquor;  if  it  U  ^ 
creased,  it  congeals  or  precipitates  itself  in  a  mass.  W* 
fouod,  by  observation,  that  the  degree  of  saturatioDy  vHt 
proper  for  our  operations,  was  between  the  sixty>sixth 
and  sixty-eighth  degree  of  the  jiese -liqueur. 

5.  It  might  also  he  thought,  that  it  would  be  more  sin- 
pie,  nnd  more  economical,  to  treat  the  soltitions  of  crude 
Baltpetre  with  potash ;  but  it  is  fo  be  feared,  that  by  so 
doing,  a  part  of  this  alkali  might  have  the  effect  of  de- 
composing the  muriate  of  soda,  and  converting  jt  uHa 
muriate  of  pota»<li ;  and  it  must  be  observed,  that  the  Ust- 
mentioned  salt  is  by  no  means  proper  for  decomposiiig 
earthy  nitrates,  whatever  some  able  chemists  may  have 
ttaid  of  it. 

It  therefore  appears  more  proper,  not  to  treat  the  BO- 
ther-waters,  nor  to  make  any  use  of  potash,  till  all  tin 
sea-iitiU  hns  hern  sepaialcd  liy  evaporatiua. 
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No.  44. 

t  Account  of  a  Joarney  to  the  Frozen  Sea,  and  of 
Re  Bitcoverif  of  the  Remains  of  a  Mammoth.  By  M. 
Michael  Adams.     Ti-an»lated  from  the  French* 

I  8U0ULD  have  reasoD  to  reproach  mysetf  were  I  to 
delay  any  longer  the  publicatiou  of  a  discovery  in  Zoolo. 
gy,  which  is  ao  much  the  more  interesting  to  he  (letaileil, 
ta  it  once  more  presents  to  our  view  a  species  of  animal, 
the  existence  of  which  has  been  a  subject  of  dispnte 
smong  the  most  celebrated  naturalists. 

I  was  informed  at  Jakoutsk  by  M.  PopofT,  who  Is  at 
the  head  of  the  company  of  merchants  of  that  town,  that 
they  liad  discovered  upon  the  shores  of  the  Frozen  Sea, 
near  the  mouth  of  the  river  Liena,  an  animal  of  an  extra- 
ordinary size:  the  flesh,  skin,  and  hair,  were  in  good  pre- 
servation, and  it  was  supposeil  that  the  fossile  proitnotion, 
known  by  the  name  of  mammoth  horns,  must  have  be- 
longed to  some  animal  of  this  kind. 

Mr.  Popofi'  had,  at  the  same  time,  the  {goodness  to 
communicate  the  drawing  and  description  of  this  animal ; 
1  thought  proper  to  send  both  to  the  President  of  the  Pe- 
tersbuvgh  Academy.  The  intelligence  of  this  interest- 
ing discovery  determined  me  to  hasten  my  intended  jour- 
ney to  the  banks  of  the  Lena  as  far  as  the  Frozen  8ea, 
and  I  was  anxious  to  save  these  precious  remains,  which 
might  perhaps  otherwise  be  lost.  My  stay  at  Jakoutsk, 
tfaererore,  only  lasted  a  few  days.  I  set  out  on  the  7tb 
of  June  1806,  provided  with  some  indispensable  letters  of 
recommendation,  some  of  which  were  addressed  to  ttie 
wcrvautH  of  the  government,  and  others  to  merchants, 
ftmn  whom  I  hoped  to  derive  some  advantages.     On  the 
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SSO  Journey  to  the  Frozen  Sea,  and 

iBth  of  June  I  arrived  in  the  small  town  of  Scliiga-rski 
and  towards  tlie  end  of  the  same  month  I  reached  Rumak- 
Sarka :  from  tliis  place  I  made  an  excursion^  the  exprcM 
object  of  wliich  was  to  discover  the  mammoth.  And  I 
shall  now  give  a  sketch  of  my  journey. 

The  contrary  winds^  which  lasted  during  the  whole 
summer,  retarded  my  departure  from  Kumak-Surka;  this 
place  was  then  inhabited  by  forty  or  fifty  Toungoase 
families  of  the  Batouline  race.  Fishing  was  their  ordi- 
nary occupation,  and  the  extreme  activity  of  these  peo. 
pie  filled  me  with  admiration :  the  women,  old  men,  and 
even  children,  laboured  with  indefatigable  assiduity  ia 
laying  up  provisions  for  winter.  The  strongest  went 
a-fishing,  the  less  robust  were  occupied  in  cleaning  and 
drying  the  fish.  The  whole  shores  were  covered  with 
scaffolding,  and  the  cabins  so  filled  with  fish  that  we 
could  scarcely  enter  them.  An  innocent  gaieiy  reigned 
in  every  countenance,  and  all  exhibited  the  utmost  acti- 
vity. The  fishermen  sang  whife  casting  their  nets,  and 
others  were  dancing  the  Charya,  which  is  a  dance  pecu- 
liar to  the  country.  I  cannot  sufliciently  express  the 
emotions  of  joy  which  I  felt  at  the  sight  of  these  pleasing 
scenes. 

I  was  convinced,  while  upon  tiie  spot,  that  the  inhabi- 
tants of  the  North  enjoy  happiness  even  in  the  midst  of 
the  frozen  regions. 

But  what  astonished  me  still  more,  was  the  picturesque 
view  of  the  opposite  side  of  the  Lena*.  Tliis  river,  which 
is  one  of  tlie  largest  in  Siberia,  majestically  rolls  its  wa- 
ters through  the  mountainous  chain  of  Yersch6jansk :  it 
is  here,  near  its  mouth,  entirely  devoid  of  islands,  and 
much  narrower,  deeper,  and  more  rapid  than  in  any 
place  of  its  course.  The  mountains  here  appear  in  a 
great  variety  of  forms ;  they  are  of  a  brilliant  whiteness, 
and  of  a  savage  and  horrid  aspect ;  sometimes  they  re- 
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present  immense  columns  wliicti  rise  into  the  cloutU, 
'    snnietimcs  tliey  resembli!  the  ruins  of  ancient  forts,  anil 
as  if  (h«_v  were  parts  detached  from  the  mutilated  remaius 
of  grotesque  and  gigantic  figures. 

Further  off,  the  horizon  is  terminated  by  a  chain  of 
high  mountains,  where  eternal  snow  and  ice  dart  hack 
the  rays  of  the  ttun. 

These  laudseapes  are  of  exquisite  beauty;  an  expert 
draughtsman  would  look  in  vain  for  similar  views  in  any 
other  place  of  Siberia;  and  I  am  not  astonished  that  the 
picturesque  situation  of  Kumak-Burka  shniiUl  become 
the  object  of  a  national  song,  known  solely  on  Uie  <shores 
ef  the  Frozen  Sea.  I  reserve  the  communication  of  this 
carious  article  until  I  publish  the  detailed  account  of  m^' 
journey. 

The  course  of  the  winds  having  at  last  changed,  I 
thought  of  pursuing  my  route,  and  1  had  my  rein-deer 
brought  across  the  river.  Next  day  at  day-break,  I  se( 
out  accompanied  by  a  Toungouse  chief,  Ossip  Shouma- 
clioff,  and  by  Bellkoff,  a  merchant  of  Scbigansk,  and  at- 
tended by  my  huntsman,  three  Cosaacs,  and  ten  Tonn- 
gouses. 

The  Toungouse  chief  was  the  first  person  who  disco- 
vered the  mammoth,  and  he  was  proprietor  of  the  territo- 
ry through  which  our  route  lay.  Bellkoff  the  merchant 
bad  spent  nearly  his  wliole  life  on  the  shores  of  the  Fro- 
zen Sea.  His  zeal,  and  the  details  he  procured  mc, 
have  the  strongwit  claims  to  my  gratitude :  I  am  even  in- 
debted to  him  for  the  preservation  of  my  life  at  a  moment 
of  imminent  danger. 

At  first  1  found  great  diiRculty  in  sitting  upon  a  reio- 
deer;  for,  the  satldle  being  attached  by  a  girth  of  leatlu-r 
unly,  it  was  very  insecure,  and  often  occasioned  me  verv 
«llsagreeable  falls.     Besides,  my  position  was  very  in- 
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convenient  for  want  of  stirrups,  which  are  never  u«d 
among  the  Touogousea. 

On  our  route  we  traversed  high  and  rugged  moanUioi!, 
valleys  which  follower!  the  eourse  of  small  rivulets,  and 
parched  and  savage  plains,  where  not  a  shrub  was  to  be 
seen.  After  two  days  travelling,  we  at  last  approaehHl 
the  shores  of  thf  Frozen  Sea.  Tliis  place  is  called  by 
the  Toungouses  Angardam,  or  terra  firma.  In  order  to 
attain  the  mammoth,  it  was  necessary  to  traverse  aoother 
isthmus,  called  Bykoffskoy-Mys  or  Tumut.  This  istb- 
mus,  which  projects  into  a  spacious  gulf,  is  to  the  rigbl 
of  the  mouth  uf  theljeua,  and  extends,  as  I  was  informed, 
from  South-east  to  North-east  for  about  thirty  or  tbtrty- 
flve  wersts.*  Its  name  is  probably  derived  from  two 
points  in  the  form  of  horns,  which  are  at  the  north  extre- 
mity of  this  promontory.  The  point  upon  the  left  hand, 
which  the  Russians  call  by  way  of  eminence  Bykoffskoy- 
Mys,  on  account  of  its  greater  extent,  forms  three  vast 
gulfs,  where  we  find  some  settlements  of  Jakouts :  tbe  op- 
posite point,  called  Manstach  on  account  of  the  great 
quantity  of  floating  wood  found  upon  its  shores,  is  one 
half  smaller;  its  shore  is  lower,  and  this  district  is  com- 
pletely inhabited.  The  distance  from  the  one  poinl  to 
tbe  other  is  estimated  at  four  leai;ues  and  a  half,  or  furtj- 
tlve  worsts.  Small  hills  form  the  higher  part  of  the 
peninsula  of  Tumnt ;  the  remainder  is  occupied  by  lakes, 
and  all  the  low  grounds  are  marshy. 

The  principle  lakes  are  :  1st,  Chastirkool,  whick 
means  the  lake  of  geese;  Sd,  Kourilakool;  3d,  Bcnl- 
geuniachtachkool,  the  lake  of  hillocks;  4tb,  Omoulach- 
kool;  5th,  Mougoiirdaclikoul,  where  a  particular  kind  of 
salmon  is  found  called  tcliir;  and  6th,  BachofkoOl.  TTie 
lake  No.  4  is   the  largest,  and  No.  5  is  the  deepest  flf 
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all.  The  lake  No.  6  derives  Us  name  from  two  famous 
1  adventurers,  Bachoff  and  Schalauroun,  who  spent  a 
wbole  winter  on  its  banks.  We  still  see  the  ruins  of  a 
caltin  iu  which  they  resided.  The  history  of  their  unfor- 
tunate en<)  i^  told  by  M.  Sauer  in  his  Journal  of  Bil- 
lings's expedition. 

The  isthmus  we  have  mentioned  is  so  narrow  at  some 
places  that  the  sea  may  be  seen  on  both  sides.  The  rein- 
deer perform  a  periodieal  transmigration  every  year, 
during;  whieli  they  abandon  these  places,  in  order  to  pro- 
ceed by  the  Frozen  Sea  towards  Borschaya  and  Uit- 
jansk,  and  fur  this  purpose  they  collect  in  large  troops 
about  autumn.  In  order  to  hunt  these  animals  with 
greater  prospect  of  success,  the  Toungouses  have  divi- 
ded tlie  peninsula  into  cautons,  separated  by  palings. 
They  frighten  the  deer  by  loud  cries,  wliich  they  utter 
all  at  once,  by  letting  dogs  loose  at  them,  and  by  fans 
wtuch  tliey  attach  to  the  palings,  and  which  are  agitated 
by  the  wind.  The  terrified  rein-deer  throw  themselves 
into  the  water  in  order  to  reach  some  neighbouring 
island,  where  tbey  are  pursued  and  killed  by  the  hun> 
lers. 

On  the  third  day  of  our  journey  we  pitched  our  tents  a 
Jew  hundred  pases  from  the  mammoth^  upon  a  hillock 

called  Kembisagashaeta,  which  siguiiics  the  stone  with         ' 

the  broad  side.  ^^| 

Schoumacboft'  related  to  me  the  history  of  the  dig-  ^^| 

covery    of    the    mammoth    in    nearly    the     following         ^^| 
terms : —  ^^M 

"  The  Toungouses,  who  are  a  wandering  people,  seldom         ^^m 
remain  long  in  one  place.     Those  who  live  in  the  forests          ^}f 
often  spend  ten  years  and  more  in  traversing  the  vast  re- 
gions among  the  mountains  :  during  this  period  they  nc-  |J 

rer  visit  their  homes.     Each  family  lives  in  an  isolated         ^^M 
state  from  the  rest;  tbe  cliief  take"  cnre  of  them,  nnri         ^^| 
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knows  no  other  society.  If,  after  several  years  absence, 
two  friends  meet  by  chanee,  they  then  mutually  comma- 
nicate  their  adventures,  the  various  success  of  their  hunt- 
ing, and  the  quantity  of  peltry  they  have  acquired.  Af- 
ter having  spent  some  days  together,  and  consumed  the 
little  provisions  they  have,-  they  separate  cheerfully, 
charge  each  other  with  compliments  for  their  respective 
fritends,  and  leave  it  to  chance  to  bring  them  together 
again.  Such  is  the  way  of  life  of  these  innocent  chil- 
dren  of  Nature.  The  Toungouses  who  inhabit  the  coast 
differ  from  the  rest,  in  having  more  regularly  hoik 
houses,  and  in  assembling  at  certain  seasons  for  fishing 
and  hunting.  In  winter  they  inhabit  cabins,  built  close 
to  each  other,  so  as  to  form  small  villages. 

'^It  is  to  one  of  these  annual  excursions  of  the  Toun- 
gouses  that  we  are  indebted  for  the  discovery  of  the  mam- 
moth. Towards  the  end  of  August,  when  the  fishing  in 
the  Lena  is  over,  Schoumachoff  is  in  the  liabit  of  going 
along  with  his  brothers  to  the  peninsula  of  Tumut,  where 
ihey  employ  themselves  in  hunting,  and  where  the  fresh 
fish  of  the  sea  furnish  them  with  wholesome  and  agree- 
able nourishment. 

^^In  1799,  he  had  caused  to  be  built  for  his  women, 
some  cabins  upon  the  shores  of  the  lake  Onroul;  and  he 
iiimself  coasted  along  the  sea  shore  for  the  purpose  of 
searching  for  some  mammoth  horns.  One  day  he  per- 
ceived in  the  midst  of  a  rock  of  ice  an  unformed  block* 
which  did  not  at  all  resemble  the  floating  pieces  of  wood 
usually  found  there.  In  order  to  examine  it  more  close- 
ly, he  clambered  up  the  rock  and  examined  this  new  ob- 
ject all  around ;  but  he  could  not  ascertain  what  it  was. 
The  year  following  he  discovered  in  the  same  spot,  the 
carcase  of  a  sea-cow  ( Trichecus  Rosmarus).  He  per- 
ceived at  the  same  time  that  the  mass  he  had  formeriv 
seen  was  freer  from  the  ice.  and  bv  the  side  of  it  he  re 
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mwVcd  two  liimilai' pieces,  wliicli  he  afterwards  found 
were  Uie  feet  of  the  mammoth.  Almut  the  close  of  the 
next  suinuicr,  the  euth-e  ilaiik  of  the  animal  and  ooe  of 
the  tusks  had  distinctly  come  out  fmm  uudei-  the  ice. 
Upon  hiM  return  to  the  shores  «f  the  lake  Oiiroul,  he 
commnnicated  this  extraordinary  discovery  to  his  wife 
and  some  of  his  friends;  but  their  manner  of  regarding 
the  subject  ovenvhelmed  him  ivitli  e;rief.  The  old  men 
related  on  this  occasion,  tiiat  they  had  heard  their  fore- 
fathers say  that  a  similar  monster  had  formerly  sitown 
itself  in  the  game  puniasula.  and  that  the  whulu  family  of 
the  person  who  discovered  it  had  become  extinct  in  a 
very  short  time.  The  mammoth,  in  consequence  of  tliis, 
was  unanimously  regarded  as  auguring  a  future  calami- 
ty and  the  Toungouse  chief  felt  so  much  inquietude  from 
Uf  that  he  fell  dangerously  ill;  but  becoming  well  a^aiu, 
his  iirst  ideas  suggested  to  him  the  {u-ofit  he  might  gain 
by  selling  the  tusks  of  this  aniuial.  which  were  of  an  ex- 
traordinary size  and  beauty.  He  Ihercfoie  gave  orders 
(o  conceal  carefully  the  place  where  the  mammoth  was^ 
and  to  remove  all  strangers  from  it  under  various  pre- 
texts, charging  at  the  same  time  some  triisty  depen- 
deuts  not  to  siifler  any  part  of  this  treasure  to  be  carried 
away. 

'•But  llie  summer  being  colder  and  more  windy  than 
usual,  kept  the  mammoth  sunk  in  the  ice,  which  scarcely 
melted  at  all  that  season.  At  last,  al>out  the  end  of  the 
fifth  year  afterwards,  the  ardent  desires  of  Schoumacfaoir 
Here  happily  accomplished:  the  ice  which  inclosed  the 
mammoth  having  partly  melted,  the  level  became  sloped, 
and  tlii»  enormous  mass,  pushed  forwai-d  by  its  own 
weight,  fell  over  upon  its  aide  on  a  sand-bank.  Of  this 
two  Toungouses  were  witnesses  who  accompanied  me  in 
myjouniey.  In  the  month  of  March  ISO*,  SchoumachoU' 
i:ame  to  his  mnnnnoth^  and  having  got  his  horas  cnt  ufT, 
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he  changed  them  with  Baltounofl'  the  inerchaQt  fopj 
chandize  of  the  value  of  fifty  roubles.  On  this  occu 
a  drawing  of  the  animal  was  made,  hut  it  was  very  incor- 
rect; they  deaciibed  it  with  pointed  ears,  very  small  eyes. 
horses*  hoofs,  and  a  bristly  mane  along  Ihe  whole  of  liis 
back ;  so  that  the  ilrawing  represented  sometMug  belween 
a  pig  and  an  elephant.'* 

Two  years  afterwards,  being  tlic  seventh  from  the  dis- 
covery of  the  mammoth,  a  fortunate  cireumstance  occa- 
sioned  my  visit  to  these  distant  and  desert  regions,  and  1 
congratulate  myself  upon  having  it  in  my  power  to  ascer- 
tain and  verify  a  fact,  which  would  otherwise,  be  Uiougbt 
so  improbable. 

I  found  the  mammoth  still  upon  the  same  spot,  but 
completely  mutilated.  The  prejudices  against  it  having 
been  dissipated,  because  the  Toungousc  chief  bad  reco- 
vered his  health,  the  carcase  of  the  mammoth  might  be 
approached  without  any  obstacle:  the  proprietor  wa> 
content  with  the  profit  he  had  already  derived  from  \tj 
and  the  Jakouts  of  the  neighbourhood  tore  off  (he  flesh, 
with  which  they  fed  their  dogs.  Ferocious  animals — 
white  bears  of  the  north  pole,  gluttons,  wolves,  and 
foxes — preyed  upon  it  also,  and  their  burrows  were  seen 
in  the  neighbourhood.  The  skeleton,  almost  completely 
unfleshed,  was  entire,  with  the  exception  of  one  of  the 
fore  feet.  The  spondyle,  from  the  head  to  the  08  coc- 
cygis,  a  shoulder-blade,  the  pelvis,  and  the  remains  uf 
the  three  extremities,  were  still  tightly  attached  by  Utc 
nerves  of  the  joints,  and  by  strips  of  skin  on  the  exterior 
side  of  the  carcase.  The  head  was  covered  with  a  dry 
skin ;  one  of  the  ears,  well  preserved,  was  funiishcd  with 
a  tuft  of  bristles.  All  these  parts  must  necessarily  hav« 
suffered  by  a  carnage  of  eleven  thousand  wersts.  The 
eyes,  however,  are  preserved,  and  we  can  still  distinguish 
the  ball  of  the  left  eye.     The  tip  of  the  under  lip  ha*. 
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eaten  away,  and  the  upper  part,  being  destroyed, 
Exhibited  the  teetb,  ,  Tlie  brain  was  still  within  the  cra- 
nium, but  it  appeared  dry. 

}  The  parts  least  damaged  arc  a  fore  Toot  and  a  liiod  one ; 
they  ore  covered  with  skin,  and  have  still  the  sole  at- 
laehed.  According  to  the  assertion  of  the  Toungouse 
chief,  the  animal  had  been  so  large  and  well  fed,  that  its 
belly  hung  down  below  the  knee  joints.  This  mammoth 
is  a  male,  with  a  long  mane  at  his  neck,  but  it  has  no  tail 
and  no  trunk.  The  skin,  three-fourths  of  which  are  in 
my  possession,  is  of  a  deep  gray,  and  covered  with  a 
reddish  hair  and  black  bristles.  The  humidity  of  the 
soil  where  the  animal  has  lain  so  long,  has  made  the  bris- 
tles lose  some  part  of  their  elasticity.  The  entire  car- 
case, the  bones  of  wliich  I  collected  upon  the  spot,  is  four 
archincs  and  a  half  high  by  seven  long,  from  the  tip  of  the 
nose  to  the  coccyx;*  without  however  comprehending 

I  the  two  horns,  each  of  which  is  a  toi^e  and  a  half  long, 
and  both  together  weigh  ten  ponds, f  The  head  alone 
weighs  eleven  pouds  and  an  half. 

The  principal  object  of  my  care  was  to  separate  the 
boues,  to  arrange  them  and  place  them  in  safety :  this  was 
done  with  the  most  scnipulous  nicety,  and  I  had  the  sa- 
tisfaction of  finding  the  other  shoulder-blade,  which  lay 
in  a  hole.  I  afterwards  caused  the  skin  to  be  stripped 
from  the  side  upon  which  the  animal  had  lain;  it  was 
very  well  preserved.  This  skin  was  of  such  an  extra- 
ordinary weight,  that  ten  persons  who  were  employed  to 
carry  it  to  the  sea  side,  in  order  to  stretch  it  on  floating 
wood,  moved  it  with  great  difBculty.  After  this  opera- 
tion I  caused  the  ground  to  be  dug  in  various  places  in 
'>wlep  to  see  if  there  were  any  bones  around,  but  ehiefly 
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for  the  purpose  of  collecting  all  the  bristles  which  the 
white  bears  might  have  trodden  into  the  wet  ground  on 
devouring  the  flesh.  This  operation  was  attended  with 
difficulty^  as  we  wanted  the  necessary  instruments  for 
digging  the  ground :  I  succeeded  however  in  procuring 
in  this  manner  more  than  one  pond  weight  of  bristles. 
In  a  few  days  our  labour  was  ended^  and  I  found  my- 
self in  possession  of  a  treasure,  which  amply  recom- 
pensed me  for  the  fatigues  and  dangers  of  the  journey, 
and  even  for  the  expenses  I  had  incurred. 

The  place  where  I  found  the  mammoth  is  about  sixty 
paces  distant  from  the  shore ;  and  from  the  fracture  of  the 
ice  from  which  it  slid  is  about  one  hundred  paces  distant. 
This  fracture  occupies  the  middle  precisely  between  the 
two  points  of  the  isthmus^  and  is  three  wersts  long,  and 
even  in  the  place  where  the  mammoth  was^  this  rock  has 
a  perpendicular  elevation  of  thirty  or  forty  toises.  Its 
substance  is  a  clear  ice^  but  of  a  nauseous  taste;  it  in- 
clines towards* the  sea;  its  summit  is  covered  with  abed 
of  moss  and  friable  earth  half  an  archine  in  thickness. 
During  tiie  heat  of  the  month  of  July  a  part  of  this  crust 
melts,  but  the  other  remains  frozen. 

Curiosity  prompted  me  to  ascend  two  other  hillocks 
equally  distant  from  the  sea ;  they  were  of  the  same  com- 
position, and  also  a  little  covered  with  moss.  At  inter- 
vals I  saw  pieces  of  wood  of  an  enormous  size,  and  of 
all  tiie  species  produced  in  Siberia ;  and  also  mammoth 
horns  in  great  quantities  frozen  between  the  fissures  of 
the  i*ocks. '  They  appeared  to  be  of  an  astonishing  fresh- 
ness. 

It  is  as  curious  as  it  is  difficult  to  explain  how  all 
these  things  are  to  be  found  collected  here.  The  inhabi- 
tants of  the  coast  call  this  kind  of  wood  Adamsohina^  and 
distinguish  it  from  the  floating  wood^  which  descending 
the  great  rivers  qf  Siberia  falls  into  the  ocean^  and  is  af- 
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rftrds  henped  upon  tlic  chores  of  Itie  Frozen  Sea. 
Tbte  last  kind  they  call  Noalisohinn.  I  liavc  seen  in 
great  thaws,  large  pieces  of  earth  detach  themselves  from 
the  hilltteks,  mix  with  the  water,  aiid  form  thick  and 
madily  torrents  which  roll  slowly  towards  the  sea.  This 
earth  forms  in  diflerent  places  lumps,  which  sink  in 
among  the  ice.  The  block  of  ice  where  the  mammoth 
was  found,  was  from  tlurty-Sve  to  forty  toises  high :  and, 
according  to  the  account  of  the  Toungouses,  the  animal 
when  firet  discovered  was  seven  toises  from  the  gnrfacc  of 
the  ice. 

The  whole  shore  was  as  it  were  covered  with  the 
most  variegated  and  beautiful  plants  produced  on  the 
shores  of  the  Frozen  Sea ;  but  they  were  only  two 
inches  high.  Around  the  carcase  we  saw  a  multi- 
tude of  other  plants,  such  as  the  Cineraria  aquatica  and 
some  species  of  Pedicularis,  not  yet  known  in  natural  bis- 
|»ry. 

While  waiting  for  the  boats  from  TeiTa  Firma,  for 
which  I  had  sent  some  Cossacs,  we  exerted  all  our  en- 
deavours to  erect  a  monument  to  perpetuate  the  memory 
of  this  discovery  and  of  my  visit.  We  raised,  accoi'diug 
to  the  custom  of  these  countries,  two  crosses  with  analo- 
gous inscriptions.  The  one  was  upon  the  rock  of  ice, 
forty  paces  from  the  shelf  from  which  this  mammoth  bad 
slid,  and  the  other  was  upon  the  vcrj'  spot  where  We 
found  it.  Kacli  of  these  crosses  is  six  French  toises 
high,  and  constructed  in  a  manner  solid  enough  to  brave 
the  severity  of  many  ages.  The  Toungouses  have  given 
to  the  one  the  name  of  the  cross  of  the  Ambassador,  and 
to  the  other  that  of  the  cross  of  the  Maramnlb.  The  emi- 
nence itself  received  the  name  of  Selichaeta  nr  Mammotii 
.  This  last  will  perhaps  some  day  or  other  af- 
K  some  traveller  the  means  of  calculating  with  siifS- 
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eient  predaion  how  much  the  mountains  of  ice  lose  anini- 
ally  of  their  primitive  height. 

I  made  two  additional  exeursions  for  the  purpose  of 
acquiring  some  more  precise  notions  upon  the  nature  of 
this  peninsula^  and  my  discoveries  in  zoology  and  bota- 
ny  perfectly  answered  my  expectations.  I  found  a  great 
quantity  of  amber  upon  the  shores ;  but  in  no  piece  whit- 
ever  could  1  discover  the  least  trace  of  any  marine  pro- 
duction. I  should^  perhaps^  attribute  this  to  the  proxi- 
mity of  the  river^  and  perhaps  also  to  the  depth  of  flie 
sea^  or  abruptness  of  the  shore.  I  had  occasion  to  exa- 
mine more  closely  the  effects  of  the  flux  and  reflux :  this 
has  escaped  M.  Sauer^  who  saw  nothing  of  it  at  the  mouth 
of  the  Golima. 

Our  Gossacs  not  having  arrived  in  time  with  the  boat, 
I  was  obliged  to  return  to  the  continent  with  my  rein- 
deer^ without  waiting  for  them.  The  vessel^  in  the  mean 
time^  had  cast  anchor  in  the  bay  of  Borchaya^  three  hun» 
dred  wersts  from  the  isthmus  where  I  was.  We  arrived 
without  any  accident^  after  a  journey  of  eight  days.  A 
week  afterwards  I  had  the  satisfaction  to  see  the  mam- 
moth arrive.  Our  first  care  was  to  separate^  by  boilings 
the  nerves  and  flesh  from  the  bones ;  the  skeleton  was 
then  packed;  and  placed  at  the  bottom  of  the  hold.  When 
we  arrived  at  Jakoutsk^  I  had  the  good  fortune  to  pur- 
chase the  tusks  of  the  mammoth;  and  thence  I  despatched 
the  whole  for  St.  Fetersburgli. 

A  question  of  some  magnitude  remains  to  be  dissolv- 
ed : — Are  the  mammoth  and  elephant  animals  of  the  same 
species^  as  asserted  by  Buffon^  Pallas^  Isbrand  Ides, 
Gmelin^  and,  above  all,  Daubenton  ?  or  should  we^  in 
preference,  rely  upon  the  opinion  of  M.  Cuvier,  who  as- 
serts  that  the  mammoth  occupies  the  second  place  among 
the  extinct  species  of  animals?  As  I  do  not  intend,  in 
this  place,  to  make  an  exact  comparison  of  the  skeletons 
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of  a  mammoth  ninl  aa  elephant,  I  shall  content  myseh' 
with  relating  here  some  characterifitic  macks  which  dis- 
tinguish the  two  species:  I  reserve  for  a  particular  mc- 
miiir  some  more  detailed  observations  upon  this  subject. 
I  ««hall  here  recapitulate  the  motives  which  induced  me  to 
adopt  the  opinion  of  M.  Cuvier. 

1.  If  the  writers  whom  I  have  mentioned  have  actual- 
ly made,  as  I  suppose,  zootomical  comparisons,  they  have 
been  able  to  do  so  very  incompletely,  and  upon  detached 
pieces;  for  neither  the  head,  nor  the  whole  vertcbrse,  nor 
the  foet  of  the  mammoth  covered  with  flesh  and  hair,  and 
furnished  with  the  sole,  have  ever  yet  been  examined, 
when  collected  together,  by  any  writer. 

The  presence  of  the  coccyx,  which  finishes  the  vertc- 
bral  column,  convinces  me  that  the  animal  has  had  a  ver^' 
short  and  thick  tail,  like  its  feet :  besides,  its  being  every 
where  covered  with  bristles  induces  me  to  lliink  that  they 
rt  be  those  of  an  ordinary  clrphnnt. 

S.  The  teeth  of  the  mammoth  are  harder,  heavier,  and 
twisted  in  a  diflevent  direction  than  the  teeth  of  an 
elephant.  Ivory-turners,  who  have  wrought  upon  these 
two  substances,  say  that  the  mammoth's  horn,  by  its  co- 
lour and  inferior  density,  difTers  considerably  from  i%'orj'. 
I  have  seen  some  of  them  which  formed  in  their  curva- 
ture three  fourths  of  a  circle ;  and  at  Jakoutsk,  another  of 
the  length  of  two  toises  and  a  half,  and  which  were  an 
archine  thick  ncsir  the  root,  and  weighed  seven  pouds. 
It  is  to  be  remarked,  that  the  point  of  the  tusks  on  the  ex- 
terior side  is  always  more  or  less  worn  down :  this  enables 
the  inhabitant  of  the  Frozen  Sea  to  distingiiisli  the  right 
from  the  left  tusk. 

The  mammoth  is  c(tvered  with  a  veiy  thick  hair  through 
the  whole  body,  and  has  a  long  m;ine  upon  its  neck. 
Kven  admitting  that  I  doubted  the  stories  of  my  travel- 
ling companions,  it  is  ncverllieless  evident  that  the  bn> 
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ties  of  the  length  of  an  arehine^  which  were  abo  found 
upon  the  head^  the  ears,  and  the  neck  of  the  animal, 
must  necessarily  have  belonged  either  to  the  mane  or  to 
the  tail.  Schoumaehoff  maintains  that  he  never  saw  any 
trunk  belonging  to  the  animal,  but  it  is  probable  that  it 
was  carried  off  by  wild  beasts ;  for  it  woidd  be  inconeeiva- 
ble  that  the  mammoth  could  eat  with  so  small  a  snout, 
and  with  such  enormous  tusks,  if  we  do  not  allow  it  to 
have  had  a  trunk.  The  mammoth,  according  to  these 
indications,  would  consequently  belong  to  the  elephant 
species,  and  M.  Blumenbach,  in  his  system,  actually 
calls  it  Elephas  primmvus. 

To  conclude: — ^The  mammoth  in  my  possession  is 
quite  different  from  that  found  near  New  York,  which, 
from  the  description  given  in  the  Journal  called  the 
Mtiseum  des  WundervoUen^  had  carnivorous-  teeth.* 
M.  Cuvier  has  proved  in  a  most  satisfactory  manner, 
that  the  mammoth  is  a  particular  species  of  antediluvian 
animals. 

Another  question  still  remains  to  be  decided.  Has  the 
mammoth  originally  inhabited  the  countries  of  the  pole,  or 
those  of  the  tropics  ?  The  thick  hair  with  which  this 
animal  is  covcn'cd  seems  to  indicate,  that  it  belonged  to 
the  northern  regions ; — to  this  it  does  not  seem  reasona- 
ble to  start  objections,  although  several  writers  have  done 
so :  but  what  remains  inexplicable  is,  to  ascertain,  How 
came  the  mammoth  to  be  buried  in  the  ice?  Perhaps 
the  peninsula  o(  Tumut  has  been  slowly  foi-med.  In 
rourse  of  time  a  general  inundation  must  have  covered 
all  the  north  part  of  the  globe,  and  caused  the  death  of 
this  animal;  which,  after  having  floated  for  sometime 
among  the  masses  of  ice,  was  finally  driven  by  a  gust  of 
wind  upon  the  sand-bank  not  far  fit>m  the  shore.     The 

'  See  PbQosophical  Blagazine,  vol.  x'lr,  p.  162, 228,  S32. 
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wa,  upon  afterwards  retiring  witliiii  its  limits,  must  have 
Imried  the  body  of  the  mammotlt.  But  of  what  use  are 
all  these  hypotheses,  even  if  they  had  a  high  degree  of 
probability? — How  can  we  reconcile  facts  which  seem 
80  contrary?  Two  years  ago  similar  relics  were  found 
in  the  environs  of  Kirengsk,  upon  the  banks  of  the  Lena, 
at  a  greater  distance  from  the  sea,  and  they  had  fallen 
into  the  bed  of  the  river;  others  have  been  found  in  pro- 
vinces further  south  from  the  Wolga;  and  they  have  beeo 
discovered  in  Germany  and  in  Hpain.  These  are  just 
so  many  incontestable  proofs  of  a  general  deluge.  We 
must  believe  that  the  country  of  the  mammoth  was  of  im- 
mense extent:  but  I  shall  not  at  present  prosecute  inqui- 
ries which  might  lead  us  into  a  labyrinth  of  liypothesea : 
I  shall  merely  add,  that  it  appears  ini-ontestable  to  me 
that  there  has  existed  a  world  of  a  very  ancient  date ;  and 
Cuvier,  without  intending  it,  gives  evident  proofs  of  this 
in  his  system,  by  the  twenty-four  species  of  animals,  the 
races  of  which  are  extinct.  In  the  mean  time  I  beg  (he 
1  indulgence  of  the  curious  reader  in  the  perusal  of  this  es- 
say.  I  purpose  giving  the  osteology  of  the  mammoth 
with  all  that  precision  which  Camper  has  devoted  to  a 
nimilar  work. 

Michael  Adams. 
Peiershurgh,  August  30,  I8O7. 
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.AV(r  Process  for  cleaning  Feathers  from  their  animal 

Oil.     By  Mrs.  Jane  Hicmardsos.* 

71ie_Proc€S8. 

Take  for  every  gallon  uf  clean  water,  one  pound  of 

quicklime;  mix  them  well  together,  and  when  the  undis- 

"  Tilloch,  viiLSJ,  p.  6r.  VtotatiKTrmiaciioiui^  theSaactj/fi^  the  En- 
tavagimnn  -J  ArU,  fc.  1805— Twijii!)  guiiicM  were  adjudpd  W  Mrs, 
Uctutrdson  fbr  thb  cuniiniliikuUon. 
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Utolred  lime  is  precipitated  in  fine  powder^  pour  off  the 
clear  lime-water  for  use^  at  the  time  it  is  wanted. 

Pat  the  feathers  to  be  cleared  in  anotlier  tub,  and  add 
to  them  a  quantity  of  the  clear  lime-water^  spfficient  to 
cover  the  feathers  about  three  inches  m  hen  well  immersed 
and  stirred  about  therein. 

The  feathers^  when  thoroughly  moistened,  will  sink 
down,  and  should  remain  in  the  lime-water  three  or  four 
days,  after  which  the  foul  liquor  should  be  separated  ftom 
the  feathers  by  laying  them  on  a  sieve. 

The  featliers  should  be  afterwards  well  washed  in 
clean  water  and  dried  upon  nets;  the  meshes  abont  the 
fineness  of  cabbage-nets. 

The  feathers  must  from  time  to  time  be  shaken  npon 
the  nets,  and  as  they  dry  will  fall  through  the  meshes, 
and  are  to  be  collected  for  use. 

The  admission  of  air  will  be  serviceable  in  the  dry- 
ing. The  whole  process  will  be  completed  in  aboat 
three  weeks ;  after  being  prepared  as  above  mentioned, 
they  will  ouly  require  beating  for  use. 

Mh.  Jolly,  poulterer,  of  Charing-cross,  attended  a 
committee  of  the  society  appointed  to  inspect  the  feathers, 
and  stated  that  Mrs.  Richardson  had  bought  from  him 
forty  pounds  weight  of  feathers,  in  the  state  they  were 
plucked  from  dead  geese,  and  in  such  a  condition  that  if 
they  had  been  kept  in  the  bag  only  four  days,  without 
being  cleansed,  they  would  have  been  very  offensive; 
that  the  feathers  exhibited  by  Mrs.  Richardson  appear 
to  be  the  same  he  had  sold  her,  but  that  they  were  now 
in  a  much  cleaner  state,  and  seem  perfectly  cleared  from 
their  animal  oil. 

The  committee,  in  order  to  authenticate  more  full^v 
the  merits  of  Mrs.  Richardson's  process,  requested  Mr. 
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Graut,  a  considerable  tletilev  in  feathers,  to  furnish  soise 
specimens  of  feathers  nf  difi'erent  kinds  in  an  unclean 
xtate,  lobe  cleansed  by  Airs.  Richardson;  inconsequence 
whereof  aa  appUcalion  was  made  to  Mr.  Grant,  and  the 
following  letter  received  from  him : 

Sin — I  take  the  liberty  of  sending  herewith  three 
samples  of  feathei's,  on  which  the  experiments  may  be 
tried;  but  should  the  quantity  not  be  sufficient,  on  being 
favoured  wilb  your  commands,  shaU  with  pleasure  send 
any  quantity  ueceesHry. 

Tlie  bag  No.  1,  contains  the  commonest  feathers  we 
ever  make  use.  of — it  is  a  Hussian  produce  of  various 
wild  fowl;  No.  S,  gray  Danlzick  goose;  No.  3,  a  supe- 
rior kind  of  Dantziek  goose. 

The  two  first  arc  in  their  raw  stale,  just  taken  out  of 
the  bags  in  which  Itiey  were  imported :  the  last  have  been 
,Htoved  the  usual  time,  (three  days,)  but  retain  their  un- 
pleasant smell.  Hhould  it  not  be  considered  giving  you 
trfo  much  trouble,  shall  be  extremely  obliged  by  your  fa- 
vouring me  with  a  line  when  the  experiment  has  been 
made,  and  I  shall  be  happy  iu  waiting  upon  you  to  know 
the  result.     I  am,  &c. 

Thomas  Graxt. 
To  C.  Tavloh,  M.  D.  Sec. 

After  the  feathers  last  mentioned  were  sent  back  by 
Mrs.  Richardson,  Mr.  Grant  attended  to  examine  tbem, 
aud  declared  that  they  appeared  lo  be  perfectly  well 
cleaned. 

Certificates  from  Mr.  Christopher  Bushnan,  Chelsea, 
and  from  Mr.  W.  Baily,  testified  to  the  efflcncy  of  Mrs. 
ffehardson's  process.  
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JViw  Method  of  cleaning  Sittr,  Woollen^  and  Cotton 
GroodSf  without  damage  to  the  texture  or  the  Colour. 
By  Mrs.  Ann  Morris.^ 

Take  raw  potatoes^  in  the  state  they  are  taken  out  of 
the  earthy  wash  them  well^  then  rub  them  on  a  grater 
over  a  vessel  of  clean  water  to  a  fine  pulp^  pass  flie  liquid 
matter  through  a  coarse  seive  into  another  tub  of  clear 
water;  let  the  mixture  stand  till  the  fine  white  particlei 
of  the  potatoes  are  precipitated,  then  pour  the  mucilagi- 
nous liquor  from  the  fecula^  and  preserve  this  liquor  fot 
use.  The  article  to  be  cleaned  should  then  be  laid  upon 
a  linen  cloth  upon  a  table^  and  having  provided  a  clean 
sponge^  dip  the  sponge  in  the  potatoe-liquor,  and  apply 
the  sponge  thus  wet  to  the  article  to  be  cleaned^  and  rub 
it  well  upon  it  with  repeated  portions  of  the  potatoe-liquori 
till  the  dirt  is  perfectly  separated ;  then  wash  the  article 
in  clean  water  several  times,  to  remove  the  loose  dirt ; 
it  may  afterwards  be  smoothed  or  dried. 

Two  middle-sized  potatoes  will  be  sufficient  for  a  pint 
of  water. 

The  white  fecula  which  separates  in  making  the  muei- 
lagioous  liquor  will  answer  the  purpose  of  tapioca,  will 
make  an  useful  nourishing  food  with  soup  or  milk,  or 
serve  to  make  starch  and  hair-powder. 

The  coarse  pulp  which  does  not  pass  the  sieve  is  of 
great  use  in  cleaning  worsted  curtains,  tapestry,  carpets, 
or  other  coarse  goods. 

The  mucilaginous  liquor  of  the  potatoes  will  clean  all 

*  Tilloch,  vol.  35,  p.  Tl.  From  the  Traruaaiont  of  the  Socufy  for  the  Sn- 
eowragtment  qfJrtM,  iS^c.  1805.^riflccn  fruineas  were  voted  by  the  Socletj  of 
Arts  to  Mn.  Morrit,  for  coimnunicatingp  this  new  process. 
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sorts  of  silki  cotton,  or  woollen  goodaii  without  fanrting 
the  textnre  of  the  article,  or  spoiling  the  colour. 

It  is  also  useful  in  cleansing  oil  paintings,  or  furniture 
that  is  soiled. 

Dirty  painted  wainscots  may  be  cleaned  by  wetting  a 
sponge  in  the  liquor,  then  dipping  it  in  a  little  fine  clean 
sand,  and  afterwards  rubbing  the  wainscot  therewith. 

Various  experiments  were  made  by  Mrs.  Morris  in  the 
presence  of  a  committee,  at  the  society's  house :  the  whole 
process  was  performed  before  them  upon  fine  and  coarse 
goods  of  different  fabrics,  and  to  their  satisfaction. 
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List  (^American  Patents. 

(Continued  from  page  160.) 
1808. 

Antoine  Boucherici  Jan.  8,  improvement  in  making  and  re- 
fining sugar. 

Eli  Bamumi  Jan.  9,  machine  to  fiu:i]itate  the  making  of  boots 
and  shoes. 

Oliver  EvanSf  Jan.  23, machine  for  manufacturing  flour  and  meal. 

Jonathan  Hicks,  Jan.  38,  nail  cutting  machine. 

John  F.  Gould,  Feb.  1,  improvement  in  fire  places  or  open  stoves. 

Samuel  Dodge,  Feb.  9,  improvement  in  the  fanning  mill  for  grain. 

William  Bent,  Feb.  34,  machine  for  splitting  leather  and  skins. 

Hesekiah  Harris,  Feb.  34,  improvement  in  the  plough. 

Dan.  Watson,  March  4,  improvement  in  the  common  suction  pump. 

Philemon  Heaton,  Mark  B.  Boyes,  and  Philemon  Heaton,  junior, 
Improvement  in  propelling  boats. 

Robert  Fulton  and  Nathaniel  Cutting,  March  4,  machine  *for 
i&anu&cturing  cordage  and  improving  its  quality,  8cc. 

Phineas  Pratt,  March  5,  machine  for  making  combs. 

Simeon  Hajra,  March  8,  improvement  in  chums. 

Eleaxer  Cady,  junior,  March  9,  a  forcing  pump  with  Rouble  ac- 
tion, applied  to  engines,  8cc. 
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Nicholas  King,  March  10,  a  rcTolving  chum. 
Stephen  Stackhouse,  March  1 1,  improyement  in  the  chum. 
Giles  Gridley,  March  13,  improvement  in  chimneys. 
Giles  Gridley,  March  14,  improvement  in  fire  places. 
William  Wadsworth,  March  15,  a  washing  machine. 
William  Wadsworth,  March  1 5,  machine  for  propelling  boats,  kc. 
Obadiah  Pease  and  Asher  Donalds,  March  18,  machine  for  gi^nd- 
ing  bark  and  dye  woods. 

Ebeneser  Benedict,  March  31,  improvement  in  the  cyder  and 
cheese  press. 

Eli  Bamum  and  Benjamin  Brooks,  March  21|  machine  fordisUl- 
ling  or  boiling  water. 
John  Johnson,  March  2 1,  a  wheel  to  mn  under  water. 
William  W.  Townsend,  March  32,  improvement  in  chums. 
Oliver  Barret,  jr.  March  23,  a  fanning  mill  for  grain  or  clover  seed. 
Roswell  Hopkins,  March   25,  a  lever  for  turning  wheels,  for 
rowing  boats,  &c. 

Ele.  Smith,  March  30,  machine  for  trimming  straw  plat,  for  bonnets. 
Jedcdiah  Tallman,  March  31,  mode  of  applying  power  and  caus- 
ing motion  to  machinery  by  the  pendulum. 
Joseph  Poudrell,  April  6,  an  economical  furnace  or  stove. 
Thomas  Cohoon,  April  1 1,  cross  cut  saw  machine. 
Robert  Kilbom,  April  1 2,  improvement  in  lessening  the  fricUou 
in  axletrees  of  carriages,  &c. 

Ephraim  Warner,  April  12,  improvement  in  cheese  presses,  Sec. 
Thomas  Cohoon,  April  13,  machine  for  breaking  and -swinglibg 
hemp  and  flax,  Ecc. 
Thomas  Cohoon,  April  14,  improvement  in  the  screw  press. 
Ira  Ives,  April  14,  improvement  in  £aucets  for  drawing  liquor 
from  casks. 

William  Coolidge,  April  18,  machine  for  smoothing  and  polish- 
ing paper  and  other  substances. 

Samuel  Frothingham  and  George  Harris,  April  20,  mode  of 
striping  alum  dressed  leather  for  shoe  binding,  &c. 
John  Fairbanks,  April  21,  a  cylindric  mling  machine. 
Daniel  Pierpont,  April  22,  improvement  in  the  chum. 
Timo.  Cruttenden,  April  23,  improvement  in  the  spinning  wheel. 
Roswell  Pitkin,  April  23,  impnfvement  in  manu&cturing  hats, 
cloths,  &c«  from  a  fleece  or  sheet  taken  from  a  carding  engine,  with- 
out bowing. 
Aaron  Reed,  April  25,  improvement  in  the  chum. 
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David  Cobb,  April  35,  improvement  in  carriages  for  field  artillery. 

Nehcmiah  Howei  April  35,  improvement  in  the  chum. 

Joseph  Reeve,  April  35,  improvement  in  preparing  and  making 
twisted  whalebone  whips. 

Benjamin  Taylor,  April  35,  mode  of  impelling  boats,  water  or 
land  carriages. 

Isaiah  Jennings,  April  35,  machine  for  making  rivets. 

Daniel  Rider,  April  36,  machine  for  making  oakum. 

Leonard  Kennedy,  April  36,  a  washing  machine. 

Ebeneser  Stowell,  April  36,  machine  for  shearing  woollen  and 
other  cloths. 

Benjamin  Dearborn,  April  39,  the  anglet  for  taking  and  laying 
down  angles. 

£lam  King,  May  14,  a  washing  machine. 

Reuben  Ainsworth,  May  14,  improvement  in  making  pearl  ash, 
in  kettles,  without  the  use  of  ovens. 

William  Flower,  May  15,  the  life  buoy,  or  seaman's  friend. 

John  Bailey,  junior.  May  16,  a  friction  roller  door  hinge. 

Will.  Rhodes,  May  1 6,  improvement  in  the  construction  of  pumps. 
[  William  Rhodes,  May  16,  a  floating  dry  dock  for  cleansing  the 
bottoms  of  vessels. 

Simeon  B.  Willard,  May  18,  improvement  in  the  chum. 

Rob.  P.  Cunningham,  May  31,  improvement  in  pressing  machines. 

Samuel  Barber  and  Nehemiah  U.  Tompkins,  June  1,  improve- 
ment in  the  application  of  the  whip  saw. 

Caleb  Johrison,  June  S,  improvement  in  the  double  lever  press 
for  tobacco,  Sec. 

Jesse  Reed,  June  3,  machine  for  rasping  dye  woods. 

£n.  Ives  and  Jerry  Hill,  June  3,  improvement  in  carriage  springs. 

Samuel  Stilwcll  and  Daniel  T.  Wandall,  June  3,  apparatus  for 

propelling  boats  across  rivers  by  force  of  the  current. 
Martin  Lee,  June  4,  improvement  in  washing  nuxhines. 

Robert  Pation,  June  13,  machine  for  washing,  churning,  and  get- 
ling  out  clover  seed,  8cc. 

Joseph  Jcllcf,  June  14,  machine  to  cut  and  head  nails. 

James  Finley,  June  1 7,  improvement  in  the  chain  bridge. 

Jonathan  Mix,  June  17,  thorough-brace  springs  for  carriages. 

Allen  Pollock,  June  17,  improvement  in  stoves,  &c.  for  heating 
rooms. 

Ebenezer  Benedict,  June  18,  improvement  in  the  cyder  and 
cheese  press. 

Jilbenezcr  Jones,  June  20,  a  perpendicular  washing  machine 
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Ebeoezer  Jonei,  June  30,  machine  for  sawing  atone,  wood,  kc. 

Simaon  Stewartf  Ebenezer  Horej,  and  James  Henderson,  June 
Sly  machine  for  shearing  cloth. 

David  Burt,  June  33,  a  hydrant  for  drawing  water  from  aqueducts. 

Osbom  Parsons,  June  33,  improvement  in  rectifying  spirits. 

Winslow  Lewis,  June  34,  improvement  in  lighting  the  binna- 
cle of  ships. 

Robert  Ramsey,  June  34y  improvement  in  making  conduit  pipes, 
Bcc.  from  clay,  fcc. 

John  Henry  Ross,  June  34,  an  Uluminator  for  lighting  atair  cases. 

James  Armour,  jr.  June  27,  folding  or  spiral  springs  for  carriages. 

Ezekiel  OldSy  June  39,  machine  for  splitting  boards,  planks,  Ice. 

^Tobe  continued.  J 


INTELLIGENCE. 

Curiou9  Fact,* 

In  the  capital  of  the  beautiful  kingdom  of  Valencia,  I  leaned 
the  following  facts  from  cye-witnesscs.  A  silk  Weaver  kept  a 
stallion  and  a  mule  in  the  same  stable.  One  night  in  winter  the 
mule  was  taken  ill,  rolled  on  the  ground,  and  appeared  ready  to 
die.  At  last  it  brought  forth  a  foal,  so  well  formed  that  the  finest 
mare  could  not  have  produced  a  better.  The  stallion  and  mule 
were  left  togeUier  during  eight  years,  in  which  time  the  latter 
brought  forth  five  male  and  two  female  foals.t  Now  the  mule  was 
half  horse,  half  ass;  its  offspring  were  half  horse,  half  mule.  But, 
will  it  be  said  that  the  latter,  which  were  perfect  horses,  contained 
a  portion  of  the  ass,  which  portion  of  ass  might  have  passed  by  the 
mule  to  become  horse  ?  Most  assuredly  no  sensible  person  will 
say  so.  Nature  has  not  instituted  the  mule  species ;  and  when  in 
successive  generations  all  traces  of  the  ass  are  effaced  in  the  foals 
of  the  mule,  it  is  Nature  which  resumes  her  rights,  and  puts  a  limit 
to  a  race  of  monsters. 

*  Tilloch,  vol.  36,  p.  390.  From  Reflectiqnt  9m  tome  Mneralogical  S^Hemt, 
By  R.  CiiENEvzXy  Esquire,  F.  R.  S.  &c. 

"I-  As  this  fkct  has  been  questioned  by  some  French  theorists,  from  the  fbned 
and  miniature  experiments  of  BufTon,  it  is  not  foreign  to  the  present  subject  to 
say,  that  tlie  writer  of  this  note  has  also  heard  it  fhmi  ununpeacbable  tj^ 
^-itnesses  who  were  well  acquainted  with  the  whole  circumstances^  and  that  he 
knew  a  gentfeman,  an  kmateur  mineralogist  in  Valencia,  who  fbud  one  of  Ae 
offspring  of  the  mule  the  most  sehiceable  hone  that  he  erer  possessed.— 
jyans/ator. 
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JHsmoir  on  the  Hiscovet'y  of  a  Factitious  Puzxolanaf 
presented  to  the  French  JVational  Institute,  by  M. 
DoDUN,  Engineer  in  Chief  of  Bridges  and  Highica^» 
in  France.* 

THE  depoaited  dust  of  ancient  volcanic  substances, 
hafi  been  long  used  in  Flanders,  and  tlie  adjacent  conn- 
tries,  a«  a  suhstitute  for  t)i<>.  Italian  puzzolana,  under  tbe 
name  of  trass,  or  ashes  of  Toamai. 

M-  Paujas  has  proved  by  decisive  experiments,  made 
by  order  of  government,  that  certain  lutulent  eruptions 
of  ancient  volcanoes  at  Vivai'ais,  had  tbe  same  qualities 
as  the  puzzolana  of  Italy,  and  might  be  used  instead  of 
it  M.  Bagge,  a  Swede,  is  also  known  to  have  composed 
an  artificial  puzzolana  cement,  with  a  black,  hard,  and 
alat£y  schist;  but  until  1787,  no  one  ever  thought  that 
tbe  territory  of  France  contained  in  abundance  qod- 
volcanic  substances  capable  of  taking  place  of  the  Italian 
puzzolana  with  economy  and  advantage. 

•  MtdloIiMi,  Tol- 12.  p.  331-     From  the  Jovrnal  it  Pkjtii/ut,  Mm,  W. 
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The  discovery  which  I  here  present,  hna, 
others  of  great  utility,  been  tlie  effect  of  chimce. 

The  habit  of  examining  the  nature  of  stone  in  Its  be^ 
which  enables  the  observer  to  judge  of  its  qualities  Hi 
first  sight,  fixed  my  attention  on  an  immense  quantity  of 
calciform  fragments  of  iron  ore,  in  beds  of  from  eight  to 
ten  feet  thickness,  foilowiug  exactly  the  panllelism  of 
fhe  slightly  inclined  declivities,  in  the  neighbourhood  of 
Castlenaudery.  I  perceived  in  the  adjacent  fields  many 
substances  of  the  same  nature  scattered  over  the  aurfiuc 
of  the  earth,  of  violet,  brown,  and  black  colours,  which 
from  their  appearance,  had  a  perfect  resemblance  to 
compact  lava,  which  seemed  extraordinary  in  a  eoudtij 
where  there  was  no  appearance  of  ancient  craters^  or  of 
volcanic  eruptions.  Tliese  I  soon  found  out  had  been 
brought  to  this  state  by  serving  as  hearths,  or  enclosures 
to  the  fires  kindled  in  the  fields  by  the  peasants,  either 
for  agricultural  purposes,  or  personal  convenience  when  | 
they  watch  their  flocks  in  winter;  as  I  saw  soon  after, 
many  similar  arranged  by  hand  on  one  anoUwr  for  these  J 
purposes. 

The  similarity  of  these  fragments  to  volcanic  prodoeti 
excited  my  desire  to  form  a  cement  fi-om  them,  by  treat- 
ing them  in  the  same  manner  as  puzzulona  earth.  The 
great  quantity  of  iron  which  these  oxides  seemed  to  me 
to  contain,  the  abundance  of  their  siliceous  particles,  and 
the  alumen  which  e%'ideutly  entered  into  their  composi- 
tion, their  great  weight,  and  their  non-cServescence  with 
acids,  altogether  made  me  presume,  that  the  ceaut 
formed  from  them  would  bind  under  water,  and  my  w* 
pectation  was  not  deceived. 

Fifteen  months  successive  experiments,  to  discover  lltt 
proportion  of  lime  which  this  oxide  would  absorb  to  harl 
den  in  water,  without  cracking  when  in  the  air,  have  con- 
vinced nie,  that  my  factitious  puzzolana  had  all  the  good 


Factitious  Puzstottma. 

properties  of  ihat  of  Italj-,  without  its  faults.  At  thii 
time  I  determined  to  pro[><ise  its  use  in  the  public  works, 
and  demanded  that  comparative  experimenta  sbould  be 
made  betiveeii  it  and  the  Italiau  puzzolana,  in  presence 
of  the  commissaries  of  the  province  of  Languedoc,  a.nd  of 
the  di^ctors  of  the  canal  which  joina  the  two  seas.  Great 
blocks  of  Beton  composition  made  with  both  cements, 
were  thro\vn  into  the  reservoirs  wljacent  to  the  lock  <rf 
Saint  Roch,  at  Castlemandery,  being  first  plaJstered  over 
with  the  respective  compositiDns. 

Six  months  after,  the  water  was  drawn  off  from  the 
bodies  of  masonry,  and  it  wns  then  seen  tiiat  the  factitious 
puzzolana  had  actpiired  a  solidity  at  least  eqnal  to  that 
'  of  Italy.  Tlie  plaister  made  with  the  Italian  puzzolaiu 
Was  cracked  and  chapped,  bnt  that  formed  from  the  fac- 
titious kind  bad  entirely  preserved  the  unity  of  its  sur- 
face. 

The  states  of  Etaia  of  Languedoc  altogether  convinced 
L  of  the  authenticity  of  this  discovery,  by  the  results  of  the 
L  comparative  trials  of  both  kinds  of  cement  which  they 
I  had  seen,  and  by  the  certificates  of  their  cummissariesi 
I  and  persuaded  of  the  great  advantage  it  would  be  to 
f    France,  decreed  in  1789,  in  their  last  meeting,  that  the 
Cactitious  puzzolana  should  not  only  be  used  instead  of* 
the  Italian  in  the  works  under  their  direction ;  but  more> 
oTftr,  that  it  should  he  demanded  in  favour  of  the  author 
of  it,  as  a  testimony  of  public  gratitude,  that  govern- 
ment should  authorize  the  free  circulation  of  it  every 
where. 

The  great  consumption  of  this  fjtctilious  puzzolana 
obliged  me  to  extend  its  mnuufHrture,  1  formed  a  part- 
aership  with  the  proprietor  of  tlie  ground.  The  fouuda- 
tion  of  an  estaljlishment  on  a  great  scale  w  as  laid  at  the 
mountain  itself  where  the  materials  were  found.  The 
works  carried  on  in  its  vicinity  were  likely  to  farther  re- 
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duce  the  cost  of  Ihe  article,  which  was  Already  o 
lesB  than  that  of  Italy.  )^nd  the  public  were  about  to  e 
joy  he  advantages  of  Uiie  manufacture,  when  the  rcvolo- 
tion  paralysed  every  thing. 

Ih  1791  I  informed  the  constituent  assembly  of  thin 
discovery;  the  certificates  which  proved  it,  and  the 
results  of  the  experiments  were  deposited  at  the  of- 
fice;  the  matter  was  ordered  to  be  examined  by  M.  M. 
Pelletier  and  Berthollet,  and  the  assembly  considering, 
that  this  factitious  puzzolana  might  be  of  the  greatest  use 
to  France,  decreed  tliat  two  thousand  francs  should  be 
granted  to  its  author,  which  were  pnid  accordingly. 

On  this  occaKiou  the  celebrated  Mirabeau  declared 
the  discovery  to  be  so  valuable,  ''that  if  it  had  not  yet 
been  made,  public  encouragement  should  be  held  oat  to 
excite  it." 

The  Constituent  Assembly  wished  to  have  Qumeraas 
similar  establishments  set  on  foot  in  France,  so  well  were 
they  convinced  of  its  national  importance;  but  the  mis- 
forlunes  of  the  times  prevented  the  execution  of  a  projeci^  i 
which  the  grand  chief  of  the  empire  may  easily  realize*  " 
to  the  advantage  of  the  country,  whenever  it  seems  good 
to  him  to  do  so. 

*  R«searchcs  on  the  amelioration  of  our  cements,  aod 
particularly  on  the  nature  of  the  materials  proper  to  forn 
artificial  piizzolana,  led  me  to  try  the  calcination  of  va- 
rious schists,  of  the  bilumenous,  ferruginous,  and  argilla- 
ceous sorts. 

The  black  slatcy  scliist  of  M,  Bragge,  so  common  in 
France,  was  not  forgotten  .  It  is  almost  the  same  as  that 
which  the  elder  M.  Grathieu  essayed  at  Cherboug  l»t 
year;  but  I  have  constantly  found  that  these  schiste  al- 
ways contain  too  little  iron.  I  perceived  that  their  re- 
pulsion of  the  water  was  slow  and  feeble,  and  that  their 


soUdificatioa  io  the  water  was  owing  to  the  goOd  quali^ 
of  the  lime. 

I  was  thus  obliged  to  recur  lo  my  quartzose  oxides  of 
iron,  from  tlieir  contaiQiDg  a  greater  quantity  of  feiTugi- 
Doua  principles;  and  can  aver  with  the  Bkilful  Faujas, 
that  tbe  puzzolanas  owe  their  property  of  hardening  in 
water  solely  to  the  femigiuous  particles  which  tliey  con- 
tain :  of  this  I  have  had  many  proofs.  This  truth  is  iar- 
Uier  demoustrated  in  the  pudding-stones,  the  brescias^ 
and  generally  in  all  the  amygdaloides  with  a  ferruginous 
base  or  cement. 

The  theory  of  our  cements  is  but  little  advanced ;  per- 
haps we  take  simple  conjectures  for  proofs  relative  to 
them.  Wc  effect  the  regeneration  of  silex,  and  of  the 
carbonate  of  lime;  wc  know  the  acid  gases  which  per- 
form the  piiucipal  part  in  the  affair:  but  in  this  important 
wock  va  have  been  long  ignorant  of  the  degrees  of  their 
i^prucal  affinity,  their  quantity,  and  the  mode  of  their 
«ctive  combinations.  Our  knowledge  on  this  matter  « 
ionlined  lo  a  few  facts. 
Many  experiments  have  proved  to  rac  that  the  puzzo- 
lana,  which  soonest  forms  a  body  in  the  water,  is  not  fit 
to  be  employed  in  the  open  air,  where  it  cracks  and  chaps 
in  all  directions.  And  that  which  is  proper  for  the  air, 
and  which  acquires  and  preserves  its  tenacity  in  it,  sets 
but  imperfectly  in  water.  This  difficulty,  of  which  the 
Institute  will  perceive  the  cause,  has  obliged  me  to  keep 
two  sorts  of  the  factitious  puzznlana;  on  the  reciprocal 
use  of  which  a  memoir  of  instruction  will  accompany 
the  sale.  The  two  sorts  may  be  distinguished  by  their 
colour. 

The  factitious  puzzolaoa  proper  for  works  under  wa- 
ter, is  of  a  reddish-browu.  That  which  is  iit  for  works 
exposed  to  the  air,  is  a  dark  violet.  The  latter  is  used 
foi'  terraces,  the  emhnnknients  of  basons,  for  the  com- 
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position  of  indosures^  or  for  light  roofs.  Bridges  ol  ft 
single  arch  may  be  formed  with  it;  and  I  have  seen 
it  adhere  so  strongjly  to  glazed  tiles^  fliat  it  was  neees- 
savy  to  break  the  tUes  to  detach  it. 

The  pnzsolana  proper  for  constructions  beneath  the 
water,  forms  the  most  solid  body  in  it  Three  months 
after  immersion  it  is  an  actual  stone  capable  of  receiv- 
ing a  polish.  The  lime  in  it  is  always  regenerated  into 
carbonate  of  lime  in  ten  weeks. 

When  it  may  be  thought  by  any  one  that  he  has  been 
deceived  as  to  the  certainty  of  these  eflkcts,  it  will  al* 
ways  be  found,  that  he  either  has  not  observed  the  quan- 
tities directed  of  the  puzzolana  and  the  Ume,  or  that 
he  has  used  the  reverse  of  that  kind  of  the  cement  pro- 
per for  the  work. 

I  commonly  used  lime  ita  the  state  of  impalpible  pow^ 
der,  slacked  in  Lafaye's  manner,  for  works  exposed  to 
the  air;  and  employed  lime  in  the  state  of  jmlfy^  for 
works  which  were  to  be  covered  with  water.  Some- 
times I  used  lime  in  powder  for  the  same  work.  Thi^- 
difference  depends  on  the  degree  of  goodness  of  the 
lime,  on  its  greater  or  lesser  richness,  or  its  proportional 
poverty.  Custom  gives  the  advantage  of  knowing  the 
different  kinds  on  mere  inspection. 

The  use  of  lime  in  powder  appeared  to  me  to  merit  a 
preference  in  the  preparation  of  mortars  or  cements.  I 
prepared  my  factitious  puzzolana  in  a  certain  quantity  as 
soon  as  I  knew  the  proper  proportion  of  the  lime ;  and  I 
had  thus  the  advantage  of  being  able  to  work  it  in 
troughs  in  the  same  manner  as  sulphate  of  lime.  The 
whole  was  well  mixed  together  and  put  into  sacks ;  by 
which  means  the  masons  had  nothing  to  do  with  the 
mixture  of  the  articles,  (which  is  too  often  left  to  unprin- 
cipled workmen,)  and  being  thus  master  of  the  respective 


proportions  of  the  pazzolana  bdiI  the  lime,  I  ceuld  al- 
ways be  assured  of  tLe  solidity  of  lay  cements. 

There  remains  for  me  to  describe  the  exterior  characters 
of  the  quartziferoQS  ferruginous  oxides,  which  form  the 
basis  of  my  factitious  puzzolana,  and  to  relate  the  aoaly- 
sis  of  them  which  I  made  about  eighteen  years  ago.  I 
will  content  myself  with  offering  the  comparative  results 
with  the  Italian  puzzolaaa,  boih  in  the  dry  way  and  the 
moist. 

Kxierior  Characters  of  the  quarixiferous  Oxides  of 
Iron. 

Their  colour  is  of  a  reddish-brown  before  calcination, 
or  slightly  violet.  A  light  torrification  gives  ihem  a 
clearer  red  tint  or  a  deep  violet:  one  more  intense  ren* 
ders  them  of  a  deep  brown  or  of  a  violet-brown  inclining 
to  a  black.  The  degree  of  the  calcination  for  use  h  con- 
flned  to  those  two  states. 

Urged  at  a  longer  continued  heat,  the  colour  becomes 
I  a  deep  black;  Uien  the  substance  becomes  porous,  entire- 
ly similar  to  certain  lavas  of  our  modem  or  ancient  vol- 
CBDoes,  with  which  it  is  then  difEcult  not  to  confound 
them. 

Their  fracture  is  grained  and  a  little  earthy,  and 
small  crystals  of  quartz  may  be  distinguished  in  them 
by  the  naked  eye,  and  almost  always  angular  fragments 
of  gray  or  milky  quartz;  a  poM'erfiil  magnifying  leus 
causes  in  some  fragments  the  discovery  of  needles  of 
schorl,  the  amphibole  of  Hauy,  and  some  small  tourma- 
lines. 

Their  smell  is  strongly  argillaceous  on  breathing  on 
them  with  the  mouth. 

There  is  no  fire  produced  by  the  use  of  the  steel,  whea 
it  does  not  strike  a  ^uartzose  particle. 

They  do  net  effervesce  with  acids  either  cold  or  hot. 


248  FofiHtious  Puxxolana. 

The  magnet  acts  a  little  on  these  oxides  before  calci- 
nation^  and  strongly,  or  perceptibly,  after  it 

The  medinm  weight  of  a  ciibic  foot  is  one  hundred  and 
twenty-five  degrees ;  that  of  the  Italian  pnzzolaoa  is  bnt 
ninety-one  degrees^ 

Analysia  bg  the  moist  Way. 

1  SHALL  not  weary  the  assembly  by  a  detail  of  the 
manipulations  relative  to  the  solvents  and  re-agenfs 
which  art  uses  for  the  decomposition  of  bodies,  and  shall 
only  say,  that  silex,  iron,  alumen,  and  a  smaU  por- 
tion of  manganese,  are  the  constituent  parts  of  these 
oxides. 

I  repeated  these  experiments  many  times,  and  bad 
for  a  medium  result  from  an  hundred  pounds,  chemical 
weight, 

SO  parts  of  silex ; 

31 of  iron; 

16 of  alumen; 

3 of  manganese,  and  loss. 

100 

If  this  analysis  be  compared  with  that  of  the  pnzzobma 
of  Italy,  which  contains  in  100  parts— 

SO  of  silex; 
SS  of  alumen ; 
16  of  iron; 

3  of  lime; 

6  of  loss ; 

100 

their  respective  properties  may  be  appreciated  accordiag 
to  the  proportions  of  their  integrant  parts. 


Fiieiiiioug  Pitaae^na. 

The  excees  of  alumeo  causes  the  plaisters  made  from 
the  Italian  puzzolaua  to  crack  and  chap  in  the  open  air: 
this  fault  arises  from  thi'ir  great  oxidation.  1  have  been 
able  to  replace  in  them  those  principles  which  they  lost 
l>y  decomposition. 

^liiali/sis  in  the  dry  Wai/. 

I  EXDEAvoDKED  to  oliUin  a  regulus  from  these  oxides 
of  iron  by  using  a  violent  heat.  1  followed  the  process 
of  Kirwan  for  the  fusion  of  siliceous  and  argillaceous  ores 
of  iron ;  yet  I  never  obtained  a  single  metallic  button  j 
and  only  found  at  the  bottom  of  thw  crucible  a  vitrified 
mass  of  an  opaque  black,  or  a  scoria  in  the  state  of  crude 
cAst  iron. 

Desirous  to  know  if  I  could  procure  a  malleable  but- 
ton by  using  the  blowpipe,  taking  borax  for  the  flux 
aod  supporting  the  oxide  on  charcoal;  I  still  could  only 
obtain  a  spuugy  ingot  resembling  crude  cast  iron,  and 
breaking  both  when  hot  and  when  cold. 

Being  placed  on  a  support  of  glass,  (according  to  my 
method  published  in  the  Journal  de  Physique,  tome  81, 
pages  116  and  139,)  the  oxide  fused  at  the  second  at- 
tempt, the  support  was  coloured  green,  and  small  grains 
<^  iron  were  seen  to  pass  first  of  a  dark-green  colour,  then 
of  a  bright  green,  and  afterwards  to  disappear  in  evapo- 
rating.  There  remained  on  the  globule  only  a  Blight 
tinge  of  binckish-green. 

The  result  of  all  these  fncts  seems  to  be,  that  this 
oxide  is  entirely  deprived  of  its  metallic  principle,  and 
that  its  Buper-oxigcnalion  renders  it  reducible  and  refrac- 
tory. 

The  arts  may  draw  some  advantage  from  these  oxides, 
by  using  them  in  pigments  for  building**.  I  succeeded 
after  many  waohings,  iu  extracting  from  them  n  bpauUfbl 
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brown-red  colour  equal  to  that  of  commefce^  and  appVcd 
it  to  use  successfully.* 


NO.  49. 

Meport  made  to  the  Institute  on  two  Memoira  qf  M. 
6b ATiEN  Lepere^  ou  noturol  and  artificial  Puxxdana. 

By  M.  CHAPTAL.t 

EVERT  person  is  acquainted  with  the  purposes  to 
which  puEzolana  k  applied  in  buildings  under  waUur. 
The  property  possessed  by  this  voleanic  substance  ef 
speedily  becoming  hard  when  mixed  with  sour  lime^  ia 
the  compositbn  of  cements  for  hydraulic  porposes,  has 

*  Tlufl  paper  hat  been  abridged  in  ita  introdoction,  in  the  deUSU  rdatjve  to 
negodations  wkh  the  Conatitucnt  Aaaembly,  and  m  Bome  other  poiMa  aBtlle  v- 
relevant  to  the  pozaolana;  but  all  mattera  dbectly  tending  to  iBnatrate  ka  na- 
ture and  propertiea  have  been  carefiiUy  copied. 

M.  Dodun'i  discovery  may  be  of  some  use  to  thia  country,  aa  there  aie  ia 
many  parts  of  it  large  masses  of  iron-stone,  and  some  is  found  in  the  vidnilysf 
most  coal^ninea. 

It  has  been  long  known  that  iron  ochres  have  the  aame  propctty  of  §m«g 
pUkzolana  with  lime,  when  properly  roasted,  and  this  drcumatance  ia  mentioned 
at  large  in  Chaptal*s  Chemistry.  A  patent  has  also  been  obtunedm  thia  ceuntrj' 
ibr  the  application  of  iron  p3rritea  to  the  aame  porpose,  the  right  to  which  was 
puichaaed  kmg  ago  by  Mr,  Samud  Wyat.  But  the  novelty  of  M.  Uodtnfa  dte- 
ooveiy  is,  that  poor  iron-stone  is  equally  fit  ibr  thia  use^  aa  the  other  aubatsoces 
mentioned,  which  is  of  the  more  importance  aa  it  ia  very  plentifiil,  and 
ten  be  procured  in  situations  where  the  others  cannot. 

It  may  not  be  amiss  to  mention  here,  that  basalt  treated  in  the  aame 
haa  the  same  property  aa  the  puzzolana:  the  whinstone,  of  which  the  ovoidsl 
paving-stones  consist  mostly,  is  of  thisldnd;  and  it  ia  found  in  great  atiiiniliTf 
in  theae  countries,  m  different  forms.^B. 

*«*  It  may  not  be  amiss  to  ascertain  by  experiment,  whether  the  alng  of  the 
blacksmith's  forge,  which  contains  a  considerable  proportion  of  oxided  Iran,  vil 
not,  with  a  due  proportion  oflime  and  sand,  form  a  fiurtitiouapunohuia,eqaalto 
any  we  obtun  from  abroad.  If  thia  should  be  the  caae^  ai^from-aoraefowal^il 
experiments  I  am  di^iosed  to  believe,  we  shall  always  have,  in  every  aituatioB, 
ample  materials  for  tlus  important  matter  —Coxa. 

f  llUoch,  vol.  34,  p  irS.    From  the  Mnala  de  Chimie,  tome  64,  p.  373. 
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rcQiIered  it  a  most  important  ai-ticle ;  but  the  difficulty  of 
procuring  it  from  Italy  while  the  navigation  of  the 
seas  is  iutemipted,  has  made  it  extremely  scarce  and 
dear.  Attempts  have  therefore  frequently  been  made 
to  procure  a  substitute  for  puzzolana,  in  substances 
which  arc  to  be  procured  in  all  countries  and  at  a  low 
price. 

It  seems,  therefore,  an  interesting  subject  to  collect 
the  various  processes  which  have  been  employed  for 
adapting  different  mineral  substances  to  the  uses  of  puz- 
zolana, and  with  this  view  1  have  drawn  up  the  present 
extract  of  M.  Lepere's  two  memoirs,  without  binding  my- 
self to  follow  his  order. 

A  substitute  for  puzzolana  may  be  procured  in  three 
ways.  1st,  By  employing  the  remains  of  the  extinguisfa- 
ed  volcanoes  which  almost  all  countries  produce.  Sdly, 
By  substituting  some  other  volcanic  products  far  puzzo- 
lana. 3dly,  By  giving  to  certain  mineral  substances,  by 
calcination,  all  the  properties  of  these  volcanic  produc- 
tions. 

Messrs.  Desmarets  and  Faujas  Saint  Fond  long  ago 
made  known  some  strata  of  good  puzzolana  in  the  volca- 
Boes  of  Auvergne  and  A^ivarais.     I  also  pointed  out  this 
substance  in  the  volcanoes  which  separate  Lodeve  from  ' 
Bedarieux,  in  the  department  of  the  Herault,  and  it  has                 j 
been  employed  with  success  in  the  construction  of  bridges        ^^^f 
and  other  hydraulic  buildings.                                                      ^^H 
:         We  may  also  Und  a  substitute  for  puzzolana  in  other         ^^H 
volcanic  products,  such  as  basalt,  pumice  stones  careful-         ^^H 
}    ly  pounded,  &c.                                                                              ^^H 
I         in  1787  M.  Guyton  de  Morveau  sent  to  M.  de  Ces-          ^T| 
sart,  at  Clierbourg,  some  calcined  basalts  fi-om  the  extin- 
guished volcano  of  Urevin,  in  the  department  of  the  Var          ] 

and  Loire.     The  latter  proved  by  confiliwive  experl-  ^^M 
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ments,  that  they  might  be  employed  with  gnat  advantage 
in  buildings  under  water. 

The  Dutch  terrass  is  a  kind  of  pnmice  stone  brought 
from  Bonn  and  Andemach.  At  Dordrecht,  at  the  mouths 
of  the  Rliine  and  Meuse^  the  operation  of  pounding  is 
effected. 

But  these  resources  are  local ;  and  as  the  manufacture 
of  puzzolana  may  become  general,  we  proceed  to  describe 
the  best  means  of  attaining  it. 

It  would  be  difficult  to  assign  the  period  at  which 
pounded  bricks  and  the  earthy  residue  from  the  distilla- 
tion of  aquafortis  were  substituted  for  volcanic  puzzola- 
na.  Their  use,  however,  has  become  general,  particular- 
ly where  there  are  no  sea-ports  in  the  vicinity  at  which 
real  puzzolana  can  be  furnished :  even  in  the  south  oi 
France  they  prefer  the  earthy  residue  of  the  distiUaliaa 
of  aquafortis  to  the  best  puzzolanas  for  coating  the  inside 
of  the  wine  tubs,  which  are  almost  all  of  mason  work, 
and  for  the  cements  used  by  individuals  in  hydraulic 
works.  The  earth  employed  in  the  south  of  France  toi 
the  decomposition  of  saltpetre,  by  extracting  the  aquafor- 
tis from  it,  is  an  ochrey  earth  very  much  cluu^d  with 
iron,  and  more  or  less  reddened  by  the  oxide  of  this  me* 
tal.  When  it  is  wanted  for  cement,  it  is  only  necessaiy 
to  beat  it  up  with  lime  and  a  proper  quantity  of  water. 
M.  Lepere  relates  some  experiments  made  at  Paris  by 
the  engineers  of  roads  and  bridges,  from  which  it  ap- 
pears that  an  immersion  of  eight  days  was  sufficient 
for  aquafortis  cements  to  ac4]uire  a  hardness  fit  to  resist 
a  billet  of  wood  when  forced  against  it  with  the  whole 
strength  of  a  man ;  whereas  the  Italian  puzzolana  re- 
quired six  weeks  before  it  attained  the  same  degree  of 
hardness. 

In  general  the  quality  of  the  earth  is  better  in  propor- 
tion as  it  is  charged  with  iron. 
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This  Iftst  observation  ie  equally  applicable  to  ponaded 
bricks:  in  genera)  they  do  not  make  a  good  cement 
unless  they  are  well  burnt,  and  made  of  very  fcrruginoos 
earth. 

Twenty  years  ago  I  suggested  the  above  substitutes  for 
pazzolana ;  and  the  result  of  my  comparative  trials  made 
in  the  port  of  Celte,  under  the  inspection  of  the  eugineers 
of  the  province  of  Langiiedoc,  was  published  in  1787,  in 
a  memoir  printed  by  Didot,  by  order  of  the  states-general 
of  the  province. 

The  means  which  I  suggested  for  making  this  artificial 
puzzolana  are  simple,  and  may  he  put  in  practice  filmoBt 
every  where.  Balls  should  be  made  of  the  ochrey  earth, 
and  burned  in  a  lime  or  potter's  kiln.  In  order  to  form 
these  balls,  the  earth  must  he  moistened  wHh  a  sufficient 
quantity  of  water;  and  when  the  balls  are  made,  they 
should  be  burned  until  they  pass  from  a  red  to  a  black 
colour,  and  the  angles  of  the  scales  formed  when  they  are 
broken  exhibit  sharp  and  shining  edges. 

In  the  same  work  1  proposed  to  substitute  the  blackish 
schists  which  are  decomposed  in  the  air  for  puzzotanas. 
Those  which  are  in  cakes  are  best:  hut  in  all  cases  they 
must  he  strongly  calcined,  in  order  to  give  them  the  ie~ 
quisite  properties. 

M.  Lepere  relates  that  M.  Vitalis,  professor  of  che- 
mistry  and  secretary  to  the  Rouen  Academy,  and  M. 
Lamassen,  chief  engineer  of  tiie  department  of  the 
Ixiwer  Beine,  have  made  most  excellent  puzzolana  by 
the  calcination  of  some  ochrey  earths  in  the  environs 
of  Rouen :  this  was  effected  by  burning  the  earth  in 
a.  common  furnace  with  alternate  strata  of  common  char. 
coal.  This  puzzolana  was  subjected  to  some  trials  on 
a  large  scale,  and  it  was  composed  in  the  following 
manner: 

One  part  and  a  half  of  yellow  calcined  oelirey  earth. 
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One  part  and  Ihree-fourths  of  well  washed  si] 
sand. 

One  part  and  an  eighth  of  sour  lime. 

Two  parts  of  chips  from  calcareous  stone  and  sira 

From  these  and  several  other  experiments  (the  proper- 
tiiHis  of  which  were  varied)  it  results,  that  the  artifcial 
puzzolana  constantly  exhibited  the  same  effects  as  the 
best  puzzolana  of  Italy.  M.  Lepere  was  an  eye-witnesi 
of  all  these  comparative  experiments. 

There  can  be  no  doubt,  therefore,  that  wherever  thew 
are  ochrey  earths,  artificial  puzzolana  may  be  mad«  with 
great  facility. 

What  is  called  Dutch  terrasa  is  in  many  respects  simi- 
lar to  tbc  artificial  puzzolana  in  question. 

The  ashesj  or  rather  scor)*,  left  when  coals  are  bamt, 
may  aUo  be  applied  to  the  same  purpose.  M.  Guyton 
caused  a  trial  to  he  made  at  Cherbourg,  and  it  sacceeded 
well. 

M.  Gratien  Lepere,  having  been  intrusted  in  1804 
with  constructing  the  foundation  of  the  new  arsenal  at 
Cherbourg,  began  to  turn  his  attention  to  the  best  method 
of  supplying  the  puzzolana  of  Italy.  He  knew  that  (be 
Swedes  had  already  used  a  very  hard  black  slate  with 
Ibis  view,  after  being  twice  strongly  calcined  in  a  lime- 
kiln. 

M.  Lepere  thought  he  perceived  a  great  analogy  be- 
tween  the  Swedisb  stone  and  the  rocks  of  Cherboui^ 
particularly  those  of  port  Bonaparte,  which,  when  dsg 
into,  exhibited  a  black  schistus,  hard,  ferruginous,  and 
falling  oif  in  scales  of  various  thickness:  subsequent 
experiments,  howei'cr,  proved  that  tlie  slaty  schistus  of 
Roule,  in  the  environs  of  Cherbourg,  is  preferable,  and 
that  good  mortar  may  be  made  with  the  ferruginuUB  schist 
of  Haineville,  which  is  inferior,  however,  to  the  two 
former. 


Perfective  Drawing. 

After  having  mattiplied  and  varied  his  expenmeotB  ta 
aucb  a  manner  as  to  present  positive  results,  M.  Lepere, 
in  coojuQction  with  the  committee  of  engineers  appointed 
to  examine  his  experiments,  draws  the  following  conclu- 
•ions: 

ist.  That  the  schist  of  Cherbourg,  when  strongly  cal- 
cined and  pulverieed,  fonns  an  excellent  mortar  when 
ouxed  with  sour  lime. 

Sdly.  That  in  order  to  give  precisely  the  same  proper- 
ties to  schist  which  are  possessed  by  puzzolana  and  ter- 
rasa,  the  former  must  be  calcined  in  a  reverberating,  in- 
fltead  of  B  lime,  furoRee. 


No.  50. 

Description  of  a  very  simple  and  useful  Scale,  for  di- 
viding the  vanishing  Lines  in  Perspective.  In  a 
Letter  from  6.  Cumberuiiid,  Esquire,  to  Mr.  Ni- 
cholson.* 

(Wth  %a  engnvtog,) 

SIR — Having  been  in  the  habit  of  drawing  for  my 
amusement  all  my  life,  and  feeling  the  value  of  that  ac- 
ijuirement,  it  has  been  my  practice  to  recommend  to 
others  as  much  of  that  acquisition  as  can  with  vcrypAttlc 
trouble  be  attained;  I  mean  the  putting  into  perspective 
common  objects;  such  as  simple  landscapes,  maclunes, 
buildings,  and  the  interior  of  apartments,  manufactories, 
&c.  And  where  I  have  had  an  opportunity  to  give  four 
or  five  close  lessons,  1  have  generally  seen  my  end  ob- 
tained to  their  great  satisfaction,  without  ever  showing 
them  the  Jesuits,  or  any  other  voluminous  treatise ;  books 
that  have  hindered  mure  the  study  of  art,  than  they  have 
ever  made  artl>its;  for  a  moment's  consideration  on  this 

•  NirhoUon,  vol.  16.  p  1 
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subject  will  convince  any  mind,  capable  of  refleetioD^ 
thai,  to  accomplish  the  general  ends  that  even  nrnt 
painters  have  in  view  with  respect  to  that  art^  it  is  on^ 
necessary  to  know  the  use  of  tke  points  of  sight  and  kori- 
xontal  line.  For  while  men  liave  agreed  to  avoid  bevel 
lines  in  all  their  constructions  that  are  intemlei)  for  use 
or  habitation,  M'e  shall  only  want  as  much  knowledge  of 
the  art  as  will  enable  us  to  put  these  into  perspeelivB, 
and  to  assist  us  at  tirst,  before,  by  practice,  wc  have  at- 
tained a  correct  eye ;  for  practice,  daily  practice^  will 
soon  do  all  the  rest,  even  by  barely  drawing  the  interior 
of  a  large  apartment  or  gallery,  with  the  objects  contiau- 
ally  before  us  in  common  use. 

To  save  time,  however,  and  to  imprint  the  few  lessons 
necessary  to  be  given  on  the  mind  of  a  learner,  I  iiare, 
some  time  back,  made  use  of  the  following  simple  cobui- 
vance,  which  I  now  send  to  you,  as  the  most  likely  means 
of  universally  promoting  this  necessary  preliminary  stu- 
dy, where  (he  first  general  principles  have  been  instill- 
ed:— Take  a  sheet  of  paper  of  an  octavo  size,  and  rule 
it  with  very  black  ink,  from  A  to  B  (flg.  1,  plate  7). 
This  represents  the  horizontal  line;  then  fix  a  point  in 
the  centre,  at  C;  this  we  will  call  the  moveable  point  of 
si^t:  afterwards  cross  it,  as  In  the  plate,  with  as  inany 
dia^nal  lines  as  you  please;  and  thus  you  have  an  in- 
strument prepared  that  will  be  a  sure  guide  to  an  inexpe- 
rienced eye,  iu  taking  the  perspective  lines  of  all  objects 
plated  at  right  angles;  such  as  streets,  buildings,  charrhes, 
apartments.  &c.  by  merely  placing  it  under  the  leaf  you 
mean  to  draw  them  on  from  nature,  so  as  to  see  them 
faintly  through,  as  Iioys  do  their  writing-copies,  whw 
young  and  inexperienced. 

But,  to  make  this  insti-nment  more  complete,  we  shooM 
add  a  plate  of  glass  of  the  same  size  as  the  leaf  of  Uie 
lira  win*,  bonk,  on  which  the  like  dark  line*  shonld  bf 


*  'Wtffpfftf  V6  VTftibvng. 


Sff 


drami  BO  as,  by  holding  it  up  periicDdicularly,  we  may 
see,  and,  as  it  were,  render  tangible,  Uie  troth  of  perspec- 
tive lines  of  buildings;  and  Tor  those  wliosc  sight  is  bad, 
or  for  vei-y  young  people,  il  would  not  be  amiss  to  take  a 
copper-plate  of  the  like  dimensions,  and  with  a  fine  nee- 
dle gently  scrateh  out  the  like  lines,  in  which  case  there 
vrill  be  no  necessity  to  take  off  the  burrs,  as  the  engravers, 
call  the  I'idgcs  raised  in  ploughing  copper;  and  from  this 
plate,  ten  thousand  impressions  may  be  taken  of  the  faint 
lines  by  way  of  guide,  on  the  drawing-book  of  a  young 
beginner,  without  injuring  the  plate;  for  I  can  assure 
your  readers,  that  it  is  more  difficult  to  erase  a  slight 
scratch  from  a  sharp  needle  on  copper,  by  the  act  of  tak- 
ing impressions,  than  the  deepest  cut  of  the  graver;  the 
reason  of  which  is,  that  the  ridges  of  the  skin  of  the 
printer's  hand  can  never  enter  that  fine  line,  whereas,  in 
a  coarse  one,  he  polishes  the  edges  of  it  down  by  every 
operation,  and  thus  renders  it  a  smooth  channel,  at  last 
undefined,  and  incapable  of  retaining  the  printing  ink; 
and  the  reason  I  am  so  dllTusB  on  the  subject  is,  that  I 
think  the  knowledge  of  it  may  be  generally  useful,  parti- 
cularly to  those  who  wish  to  extend  the  publication  of 
botanical  outlines :  as  it  is  not  necessary  to  be  taught  the 
art  of  engraving  for  those  who  can  draw  lines,  to  design 
OD  copper  the  peculiarities  of  plants,  or  their  anatomy. 
How  to  trace  deeper  lines  with  certainty  on  copper  as 
.easily  as  on  paper,  1  will  have  the  pleasure  to  communi- 
cate to  you  at  my  next  leisure  moment. 

But,  to  return  to  our  subject. 

To  this  simple  contrivance,  we  may  add  a  sheet  of  per- 
pendicular lines,  by  which  means  the  uprights  will  all  be 
ghowu ;  and  for  very  heavy  intellects,  at  first  even  the 
borizontal  scale  might  be  useful,  though  I  never  found  it 
flo  among  my  acquaintance.  There  are  also  many  little 
helps  of  simple  contrivances  to  further  (he  first  acquire- 
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nmt  of  thii  plam  Imneh  of  the  juri;  tbaty  if  y^ 

the  idea,  I  shaU  with  pleaaon  tftiisfer  from  aiy 

bst  with  respect  to  the  application  of  this  abeady  da- 

ieribed^  it  will  be  iiecesaaiy  to  premiee,  that  the  aeala 

should  be  longer  than  the  drawing-book  each  waj;  hf 

whieh  means^  by  barely  sliding  it  to  the  right  or  liA| 

yoQ  can  at  pleasnre  place  yonr  pdnt  of  sif^  nore  or  ka 

to  the  right,  or  left,  or  ndddle  of  the  horison;  and,  to  h^ 

prepared  for  all  circumstances,  it  would  be  as  weU  to  he 

provided  also  with  a  scale  having  a  hig^  hotizimy  and 

another  with  a  very  low  one,  such  as  tlie  Dutch  painim 

generally  used,  and  which  ever  produces  a  pictnieafUi 

effect,  by  giving  many  proiles  of  tte  elevatunm,  and  and* 

tiply  ing  the  lines  of  light 

Thus  you  have  an  easy  expedient  for  a  inl  help-iF- 

practice  will  accomplish  the  rest;  for  we  all  know,  or 

should  know,  that  daily  practice  discloses  to  the  i 

trious  draftsman  all  the  arcana  of  «^tical,  asraal, 

linear  perspective,  destitute,  it  is  true,  of  terms  to  de# 

scribe  his  acquirement ;  but  to  his  own  mind  a  perfect^ 

le  and  useful  rule,  by  the  help  of  which  he  eaa,, 

certainty,  imitate  all  he  sees  on  the  theatre  eCths 

universe.    I  am,  ftc 

George  GuMBERLAinh 
Bristol,  December  %  1806. 

NO.  Bl. 

• 

DeteripHo*  of  a  Cke^,  Simple,  and  PortaiU  hutn^ 
meKtffir  ietermming  the  PoriUons  qf  Objects  tir  fair- 
%%g  a  Pietwefnm  Oe  Life.   J^  R.  L.  Edobwokth, 

CWith  an  fiBgncriDg.)  ...j 

THAT  active  and  mtelligent  philosopher  and  jour- 
nalist, citiEcn  Pictet,  author  of  the  Bibliotheque  -Brit- 

*  MidiolaQn,  vol  3,  p.  281. 
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tinique,  on  his  late  return  from  London  to  Paris,  pr«. 
seDted  various  instruments  brought  from  thix  country  to 
the  National  Institute  of  France.  Among  tliem  was  the 
inatnimc&t  here  to  be  described,  and  since  published  io 
the  Bulletin  des  Sciences ;  on  inspection  of  which  mj  at- 
teotioD  was  excited  to  my  notes,  where,  among  other 
communications  to  be  made  to  my  readers,  I  find  this 
instrument,  as  published  in  the  excellent  work  "On 
Practical  Education,"  by  Maria  Edgcworth  and  her  fa* 
tber,  to  whom  I  have  ascribed  the  contrivance  in  the 
title.  The  authors  of  the  Bulletin  affirm,  that  it  was 
invented  and  exccuteil  by  the  children  under  the  pa- 
rental care  of  Miss  Edgeworth ;  but  I  find  no  such  in*' 
Ihnation  in  the  original  work.  The  instrument  of  pr9> 
feasor  Pictet  is  in  various  respects  inferior  to  that  which 
X  have  here  copied;  insomuch  that  citizen  Cloquet  hag 
proposed  an  amendment,  for  giving  the  index  an  hori- 
zontal position  when  it  is  required  to  transfer  the  oh- 
lervation  to  paper,  which  is  in  fact  less  effectual  thao 
the  provisions  made  for  that  purpose,  and  for  fixing 
the  true  instrument.  After  this  preface,  I  shall  proceed 
to  copy  without  farther  remark,  page  460. 

"An  early  use  of  a  rule  and  pencil,  and  easy  access  to 
pnnts  of  machines,  of  architecture,  and  of  implements  of 
trades,  are  of  obvious  use  in  this  part  of  education  (me> 
chanics).  The  machines  published  by  the  Boclcly  of 
Arts  in  London,  the  prints  in  Desaguliers,  Emerson,  lo 
Spectacle  de  la  Natnre,  Machines  approuvees  par  TAca- 
d^raie,  Chambers's  Dictionary,  Berthoud  sur  I'Horlo- 
gerie,  Dictionaire  des  Arts  ct  des  Metiers,  may  in  suc- 
cession, be  put  into  the  hands  of  children.  The  most 
simple  should  be  first  selected,  and  tlic  pupils  sliould  be 
accustomed  to  attend  minutely  to  one  print  before  another 
is  ^ven  to  thcni.    A  proper  person  should  carefully  point 
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out  and  explain  to  Ihem  the  first  prints  that  Ihey  exa- 
mine; they  may  afterwards  be  left  to  themBelve«. 

"To  understand  prints  of  machines,  a  prenoas  know- 
ledge of  what  is  meant  by  an  elevation,  a  profile^  a  see- 
tion,  a  perspective  view,  and  a  {vue  d'oiseav)  bird's  eye 
view,  is  necessary.  To  obtain  distinct  ideas  of  sectiiws, 
a  few  models  of  common  furniture,  ns  chests  of  drawers, 
bellows,  grates,  &r.  may  lie  provided,  and  cut  asaader  in 
difTercnt  directious.  Children  easily  comprehend  Ibis 
part  of  drawing,  and  its  uses,  which  may  be  pointed  out 
in  hooks  of  architecture;  its  application  lo  the  citrnmon 
business  of  life  is  so  various  and  immediate,  as  to  Hx  it 
for  ever  in  the  memory ;  besides,  the  habit  of  nhatnetkn, 
which  is  acquired  by  drawing  the  sectioDS  of  ccnopli- 
cated  architecture  or  machinery,  is  highly  adrantageous 
to  the  mind.  The  parts  which  we  wish  to  exjiress  are 
concealed^  and  are  suggested  partly  by  the  elevatiou  or 
prutile  of  the  figure,  and  partly  by  the  connection  be- 
tween the  end  proposed  in  the  construction  nf  the  buUd- 
ing,  macliine,  &c.  and  the  means  which  are  adapted  le 
effect  it. 

''A  knowledge  of  perspective  is  to  be  acquired  by  u 
operation  of  the  mind,  directly  opposite  to  what  is  neeeS' 
aary  in  delineating  the  sections  of  bodies ;  the  mind  Mut 
here  be  intent  only  upon  the  objects  that  are  delinnted 
upon  the  retina,  exactly  what  we  see:  it  must  forge* or 
suspend  the  knowledge  it  has  acquired  from  experieBce, 
and  must  see  with  the  eye  of  childhood  no  farther  than 
the  surface.  Every  person  who  is  accustomed  (o  draw 
in  perspective,  sees  external  nature,  when  be  pleases, 
merely  as  a  picture :  this  habit  contributes  much  to  form  ft 
taatc  for  the  fine  arts;  it  may,  however,  he  carried  to  ex- 
cess. There  are  improvers  who  prefer  the  moat  dreai^r 
ruin  to  an  elegant  and  convenient  mansion,  and  who  pre- 
fer a  blasted  stump  to  the  glorious  foliage  of  the  oak. 
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''Perspective  is  not,  however,  recommenrted  merely  as 
a  meaus  of  ituprnving  the  taste,  but  as  it  is  useful  in  faci. 
litating  the  knowledge  of  mechauics.  When  once  chiU 
dren  are  familiarly  acquainted  with  perspective,  and  with 
the  representations  of  machines  by  elevations,  sectioos^ 
&c.  prints  will  supply  them  with  an  extensive  variety  of 
information;  and  when  they  see  real  machines,  their 
structure  and  use  will  be  easily  comprehended.  The 
noise,  the  seeming  confusion,  and  the  size  of  several  ma- 
chines, make  it  difilcult  to  comprehend,  and  combine 
their  various  parts,  without  much  time,  and  repeated 
examination ;  the  reduced  size  of  prints  lays  the  whole  at 
once  before  the  eye,  and  tends  to  facilitate  not  only  com- 
prehension, but  contrivance.  Whoever  can  delineate 
progressively  as  he  invents,  saves  much  labour,  mnch 
time,  and  the  hazard  of  confusion.  Various  contrivances 
have  been  employed  to  facilitate  drawing  in  perspective, 
as  may  he  seen  in  "Cabinet  de  Servier,  Memoirs  of  the 
French  Academy,  Philosophical  Transactions,  and  late. 
ly  in  the  Repertory  of  Arts."  The  following  is  simple, 
cheap,  and  portable, 

"Plate  7,  fig.  S,  A,  B,  C,  represent  three  mahogany 
boards,  two,  four,  and  six  inches  long,  and  of  the  same 
breadth  respectively,  so  as  to  double  in  the  manner  re- 
presented. Fig.  3,  the  part  A  is  screwed,  or  clamped  to 
a  table  of  a  convenient  height,  and  a  sheet  of  paper,  one 
edge  of  which  is  put  under  the  piece  A,  will  be  held  fast 
to  the  table.  The  index  P  is  to  be  set  (at  pleasure}  with 
its  sharp  point  to  any  part  of  an  object  which  the  eye  sees 
through  E  the  eye-piece. 

'*  The  machine  is  now  to  be  doubled  as  in  Fig.  3,  tak- 
ing care  that  the  index  is  not  disturbed ;  the  point,  which 
was  before  perpendicular,  will  then  approach  the  paper 
horizontally  and  the  place  to  which  it  points  on  the  pa~ 
per  must  Ijc  marked  with  a  pencil.     The  machine  must 
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be  again  unfolded,  and  another  point  of  the  object  is  to 
be  ascertained  in  the  same  manner  as  before;  (be  space 
between  these  points  may  be  then  connected  with  a  Uoe; 
freah  points  shonld  then  be  taken,  marked  witli  a  pencil, 
and  connected  with  a  line ;  and  so  on  successively  till  the 
whole  object  is  delineated." 

The  above  machine  affords  a  delineation  which  it 
atrictly  accurate :  hut  I  take  this  opportunity  of  meation- 
ing  one  still  more  portable,  though  less  exact,  which  may 
be  used  in  taking  small  sketches  in  the  field;  where  the 
table,  and  fixed  sheet  of  paper  cannot  always  be  supposed 
at  hand.  I  do  not  know  the  contriver.  It  is  merely  • 
strait  flat  ruler,  having  a  division  of  inches  and  small 
parts  (or  any  other  division)  on  its  edge.  A  string  is  Au- 
tcned  to  the  middle  of  the  ruler  by  passing  it  through  a 
hole,  and  tying  a  knot  on  the  other  side ;  and  at  the  oLber 
end  of  the  string  there  is  a  small  bead  or  knot  to  be  held 
in^  the  mouth.  The  length  of  the  string  may  be  adjusted 
at  pleasure;  and  when  the  ruler  is  used,  it  is  held  op  id 
right  angles  to  the  stretched  string,  so  that  its  edge,  u 
seen  by  one  eye.  may  apply  to  any  two  objects ;  between 
which  it  will  show  the  distance  to  be  afterwards  transfer- 
red upon  the  paper  by  a  scale,  or  by  estimate. 

In  this  use  of  a  graduated  rule,  it  is  most  conveuiesl 
and  accurate  to  select  some  one  object  in  the  picture  for 
the  point  of  sight,  and  to  measure  all  the  distances  frnm 
thence  from  the  middle  or  beginning  of  the  divisions 
where  the  direction  of  the  sight  is  at  right  angles  to  the 
rule.  And  as  this  <<imple  instrument  does  nut  give  the 
inclinations,  it  may  he  best  always  to  measure  parallel  or 
perpendicular  to  the  horizon,  and  estimate  the  rest.  In- 
deed, the  cnulrivance  must  he  considered  only  as  a  sub- 
stitute for  the  usual  method  of  estimating,  and  may  be 
principally  useful  to  assist  iu  acquiring  a  correct  judg- 
ment in  this  respcet. 

William  NiCHOLMHt. 
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•f  $itnple  and  aeeuraU  Method  of  Surveying  on  Hkore. 
with  such  Instruments  only  as  are  in  everi/  one's  Pos- 
session.    Sy  Captain  J ony  Mortlock.* 

(With  ftn  engraving.) 

SIR — Almost  all  our  treatises  on  nautical  surveying 
begin  with  the  explanation  and  deacription  of  what  are 
called  the  necessary  instruments,  which  arc  described  so 
Dunicrous,  and  the  price  so  considerable,  that  very  few- 
can  procure  them :  Thus  discouraged,  they  abandon  eve- 
ry idea  of  making  plans  of  such  ports  as  they  touch  at, 
for  want  of  what  they  conceive  to  be  the  necessary  in- 
struments. 

To  obviate  this  difficulty,  and  to  render  nautical  sur- 
veying more  general,  I  have,  in  the  annexed  paper,  at- 
tempted to  shew  the  mariner  how  to  survey  any  port  or 
place  he  may  touch  at,  with  great  accuracy,  little  trouble, 
ftnd  without  any  expense  for  instruments.  Should  you 
find  this  simple  method  deserving  of  a  place  in  your  valu- 
able Journal,  I  shall  feel  myself  honoured  by  your  in. 
Hertingit.     I  am,  &c. 

J.  Mortlock. 
Xo  Mr.  NicHoLaoK. 

January  7)  1805. 


■FIRST  make  an  eye-sketch  of  the  place  to  be  sur- 
veyed, as  the  annexed  figure,  numbering  all  the  points, 
bays,  rocks,  shoals,  &c.  Choose  two  stations,  as  A  and 
B,  (fig.  4,  plate  7,)  whence  all  the  rocks,  points,  &c.  may 
be  seen  from,  and  so  situated  from  each  other,  that  the 
bearings  of  the  points,  &c.  as  taken  from  A  and  B,  shall 

•  Nkliolwn,  wil.  10,  p,  lOT. 
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intersect  at  angles  at  least  greater  than  ten  degrees,  bul 
the  nearer  ninety  degrees  tlie  better. 

Ha\'iugchusen  the  stations,  proceed  to  one  of  them  u 
A,  and  place  the  paper  intended  to  receive  the  plan  hori- 
zontally before  you,  extended  by  pins,  or  otherwise,  on  a 
board  securely  fixed,  to  prevent  it  shifting  itii  potiition 
while  the  hearings  are  drawing. 

Stick  a  pin  tlmiugh  the  paper  firm  into  the  hoard,  al 
the  part  meant  to  represent  the  station  A,  and  lay  a  ruler 
with  a  perfect  straight  edge  on  the  paper,  touching  ths 
piD  at  A  and  pointing  towards  the  station  B,  and  dran 
the  line  AB:  in  like  manner  draw  lines  from  A  towarik 
all  the  points,  rocks,  bays,  &c.  numbering  the  lines  as  ttie 
points,  rocks,  bays,  &c.  are  numbered  in  the  eye-sketch: 
Proceed  next  to  the  station  B,  and  place  the  board  bori- 
zontally  before  yon,  so  that  the  line  AB  sfaall  point  back 
towards  A,  and  secure  the  board  with  the  same  preuiu- 
tion  as  at  A,  to  prevent  its  shifting :  tlicn,  in  the  line  AB, 
iitick  a  pin  firm  through  the  paper  into  the  boai'd,  in  tbit 
part  meant  to  represent  the  station  B ;  from  which  point 
draw  lines  pointing  towards  the  different  points,  rocks, 
&c.  as  was  done  from  A,  numbering  them  in  like  manner. 
Now,  where  the  Hnes  drawn  from  B  intersect  those  of 
the  same  number  drawn  from  A,  will  be  the  place  oftkt 
points,  rocks,  &c.  to  which  the  lines  were  direetedto 
from  the  stations.  Sketch  in  the  shore  between  (he 
points,  &c.  and  the  plan  is  completed. 

The  meridian-line  may  he  found  by  compass,  or  mat 
correctly,  by  drawing  the  line  of  the  sun's  hearing  fnan 
one  of  the  stations,  and  taking  his  altitude  at  the  same 
time.  Then  with  the  latitude,  altitude,  and  declinatiotir 
compute  the  azimuth,  and  lay  it  off  to  the  left  or  right  <tf 
the  line  of  the  sun's  bearing,  according  as  the  sun  was  to 
the  right  or  left  of  the  meridian,  and  it  will  give  the  (rne 
north  and  south,  or  meridian-line. 
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If  the  distance  between  any  two  points  on  the  shore  be 
measured,  itwill  give  you  ft  scale  for  the  plan;  but  it  may 
often  be  found  more  convenient  to  measure  off  a  base,  as 
AC,  from  one  of  the  stalions,  in  a  direction  nearly  per- 
pendicular to  tlie  line  AB;  and  let  it  be  in  length  equal 
to  some  part  of  a  geographical  mile,  as  380  feet  =  -A, 
or  76I)  =  i,  or  1520  =  i  or  3040  =  J,  or  any  part  of  a 
mile :  then  will  the  line  AC  be  a  scale  to  the  plan. 

I  have  supposed  any  common  board  and  ruler  to  illus- 
trate the  simplicity  of  this  method  of  surveying:  but  to 
such  as  are  provided  with  a  drawing  frame,  it  will  be 
found  convenient  to  extend  the  paper  un;  and  if  a  ruler 
lias  sights  perpendicular  (u  its  edge,  it  will  be  found  com- 
modious, and  require  leas  trouble.  I  hope  the  ease  and 
expedition  with  which  the  whole  is  performed,  will  in- 
duce sea-faring  people  to  amuse  themselves  by  taking 
plans  of  the  places  they  touch  at :  for  it  is  by  the  im- 
provement of  geography  that  the  dangers  of  navigation 
axe  diminished,  and,  consequently  the  lives  and  property 
embarked  in  our  shipping  arc  le^js  exposed  to  danger. 


No.  33. 

Beseription  of  a  $imph  Instrument  for  making  correct 
Drawings  from  Mature.     By  T.  C.  B.* 

(With  ui  engrsving.) 

BIR — Tbe  description  of  two  instruments  for  facili- 
tating landscape  drawing  from  nature  given  in  the  firat 
volume,  page  381,  of  your  Journal,f  has  suggested  to  me 
the  construction  of  another,  which  seems  to  unite  the  ac- 
curacy of  the  first  of  those  instruments  with  the  simplicity 
and  portability  of  th(!  second.     As  I  conceive  it  may  be 

■  NlchoUon,  vol.  10,  p.  111. 

t  See  p.  358  of  Uik  toIuidc  of  the  Bmpnriiiin. 
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they  may  be  discerned  in  this  manner  sufficiently  well  for 
determining  the  principal  positions. 

The  pencil^  however,  and  any  object^  which  it  is  fo 
trace^  cannot  both  be  seen  distinctly  in  the  same  state  of 
the  eye,  on  account  of  the  diiferencc  of  their  distanceS| 
and  tlie  efforts  of  successive  adaption  of  tlie  eye  to  one  or 
to  the  other,  would  become  painful  if  frequently  repeat- 
ed. In  order  to  remedy  this  inconvenience^  the  paper 
and  pencil  may  be  viewed  tlirough  a  convex  lens  of 
sucli  a  focus,  as  to  require  no  more  effort  than  is  neces- 
sary for  seeing  the  distant  objects  distinctly.  These  will 
then  appear  to  correspond  with  the  paper  in  distaTUce  as 
well  as  directiouy  and  may  be  drawn  with  facility^  and 
with  any  desired  degree  of  precision. 

This  arrangement  of  glasses  will  probably  be^best  un- 
derstood from  inspection  of  fig.  i^  ah  in  the  transparent 
glass ;  h  c  the  lower  i*eflector ;  ft  if  a  convex  lens  (of  twelve 
inches  focus)  e  the  position  of  the  eye;  andfg  J^  e  the 
course  of  the  rays.     See  plate  8. 

In  some  cases  a  different  construction  will  be  prefera- 
ble. Those  eyes,  which  without  assistance  are  adapted 
to  seeing  near  objects  alone,  will  not  admit  of  the  use  of 
a  convex  glass ;  but  will  on  the  contrary  require  one  that 
is  concave  to  be  placed  in  front,  to  render  the  distant  ob-. 
jects  distinct.  The  frame  for  a  glass  of  this  construc- 
tion is  represented  at  i  k,  (fig.  3,)  turning  upon  the  same 
hinge  at  h  with  a  convex  glass  in  the  frame  1 711,  and 
moving  in  such  a  manner,  that  either  of  the  glasses  may 
be  turned  alone  into  its  place,  as  may  be  necessary  to  suit 
an  eye  that  is  long  or  short  sighted.  Those  persons, 
however,  whose  sight  is  nearly  perfect,  may  at  pleasure 
use  either  of  the  glasses. 

The  Instrument  represented  in  that  figure  differs  more- 
over in  other  respects  from  the  foregoing,  which  I  have 
chosen  to  describe  first,  because  the  action  of  the  reflec- 
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trs  there  employed  would  be  more  generally  understood, 
tut  those  Tvho  are  conversant  with  the  scieuce  of  optics 
ill  perceive  the  advantage  that  may  be  derived  in  this 
istance  From  prismatic  reflection ;  for  when  a  ray  of  light 
as  entered  a  solid  piece  of  glass,  and  falls  from  within 
pon  any  surface,  at  an  inclination  of  only  Iwenty-two  or 
R'enty-three  degrees,  as  above  supposed,  the  refractive 
>ower  of  the  glass  is  such  as  to  suffer  none  of  that  light 
9  pass  out,  and  the  surface  becomes  in  this  case  the  moat 
irilliant  reflector  that  can  be  employe*!. 

Fig.  3,  represents  the  section  of  a  solid  prismatic  piece 
if  glass,  within  which  both  the  reflections  reqmsite  are 
Effected  at  the  surfaces  a  b,  b  c,  in  such  a  manner  that 
lie  ray  /  g,  after  being  reflected  first  at  g,  and  again  at 
i,  arrives  at  the  eye  in  a  direction  h  e  &t  right  angles  to 

f?; 

There  is  another  circumstance  in  this  construction  ne- 
Eessary  to  be  attended  to,  and  which  remain.'t  iu  be  ex- 
plaineil.  Where  the  reOectiou  was  produced  by  a  piece 
sf  plain  glass,  it  is  obvious  that  any  objects  behiud  the 
glass  (if  sufficiently  illuminated)  might  be  seen  through 
Ibe  glass  as  well  as  the  reflected  image.  But  when  the 
prismatic  reflector  is  employed,  since  no  light  can  be 
transmitted  directly  through  it,  the  eye  must  be  so  placed 
that  only  a  part  of  its  pupil  may  be  intercepted  by  the 
Mge  of  the  prism,  as  at  e,  fig.  3.  The  distant  objects 
W'ill  then  be  seen  by  this  portion  of  the  eye,  while  the 
paper  and  pencil  are  seen  past  the  edge  of  the  prism  by 
tile  remainder  of  the  pupil. 

Iu  order  to  avoid  inconvenience  that  might  arise  from 
tniuteutional  motion  of  the  eye,  the  relative  quantities  of 
light  to  be  received  from  the  object,  and  from  the  pa- 
lter are  regulated  by  a  small  hole  in  a  piece  of  braes, 
*hieb  by  moving  on  a  centre  ate,  fig.  S,  is  capable  ofad- 
ioBttuent  to  every  iQei)uality  of  light  that  is  likely  to  occur. 
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Since  the  size  of  the  whole  instnimeiit^  from  bong  m 
near  the  eye^  does  not  require  to  be  large,  I  haire  on  many 
accounts  preferred  the  smallest  size  that  could  be  eza* 
cuted  with  C4>rrectness,  and  have  had  it  constructed  en 
such  a  scale,  that  the  lenses  are  only  three  quartws  of 
an  inch  in  diameter. 

Though  the  original  design,  and  principal  use  of  tUi 
instrument  is  to  facilitate  the  delineation  of  objects  in 
true  perspective,  yet  this  is  by  no  means  the  sole  purposi 
to  which  it  is  adapted;  for  the  same  arrangement  of  re- 
flectors may  be  employed  with  equal  advantage  for  copy- 
ing what  has  been  already  drawn,  and  may  thus  assist  a 
learner  in  acquiring  at  least  a  correct  outline  of  any  sub* 
ject. 

For  this  purpose  the  drawing  to  be  'co[Medih.  should 
be  placed  as  nearly  as  may  be  at  the  same  distance  be- 
fore the  instrument  that  Uie  paper  is  beneath  the  eye- 
hole, for  in  that  case  the  size  will  be  the  same,  and  nt 
lens  will  be  necessary  either  to  the  object,  or  to  tk 
pencil. 

By  a  proper  use  of  the  same  instrument,  every  purpois 
of  the  pentagraph  may  also.be  answered,  as  a  paintiig 
may  be  reduced  in  asy  proportion  required,  by  pladag  i 
it  at  a  distance  in  due  proportion  greater  than  that  of 
the  paper  from  the  instrument.  In  this  case  a  lens  be- 
comes requisite  for  enabling  the  eye  to  see  at  two  imeqail 
distances  with  equal  distinctness,  and  in  order  thit  \ 
one  lens  may  suit  for  all  these  purposes,  there  is  as 
advantage  in  carrying  the  height  of  the  stand  oeeoid* 
ing  to  the  proportion  in  which  the  redoctioii  is  to  be  ef- 
fected. 

"^e  principles  on  which  the  heighC^of  the  stem  is  ad- 
justed will  be  readily  understood  by  those  who  are  it- 
customed  to  optical  considerations.  For  as  in  takUg  i| 
perspective  view  the  rays  from  the  paper  are  readnid 
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parallel,  by  placing  &  lens  at  the  distasce  ef  its  principal 
focus  from  the  paper,  because  the  rays  received  from  the 
distant  objects  are,  parallel;  so  also  when  the  object  seen 
by  reflection  is  at  so  short  a  distance  tliat  the  rays  receiv- 
ed from  it  are  in  a  certain  degree  divergent,  the  rays  from 
the  paper  should  be  made  to  bave  the  same  degree  of  di- 
vergency in  order  that  the  paper  may  be  seen  distinctly 
by  the  same  eye ;  and  for  this  purpose  the  lens  must  be 
placed  at  a  distance  less  than  its  principal  focus.  The 
stem  of  the  iuslniment  is  accordingly  marked  at  certain 
distances  to  which  the  conjugate  foci  are  in  the  several 
proportions  of  S,  3,  4,  kc.  to  1,  so  that  distinct  vision  may 
be  obtained  in  all  cases,  by  placing  the  painting  propor- 
tionally more  dieilant. 

By  transposing  the  convex  lens  to  the  front  of  the 
instrument  and  reversing  the  proportional  distances, 
the  artist  might  also  enlarge  his  smaller  sketches  with 
every  desirable  degree  of  coiTectness,  and  the  naturn- 
liKt  might  delineate  minute  objects  in  any  degree  magni- 
fied. 

Since  the  primary  intention  of  this  instrument  is 
already,  in  some  measure,  answered  by  the  Camera  Ob- 
seura,  a  comparison  will  naturally  be  made  between 
them. 

The  objections  to  the  Camera  Obscara  are 

1st.  Thai  it  is  too  large  to  be  carried  about  with  con- 
venience. 

The  Camera  Lucida  is  as  small  and  portable  as  can  be 
wUhed. 

Sdly.  In  the  formta-,  all  objects  (hat  are  not  situated 
near  the  ccutre  of  view  are  more  or  less  distorted. 

In  this,  there  is  no  distortion;  go  that  every  line,  even 
the  most  remote  from  the  centre  of  view,  is  as  etnK  as 
tiiOBf  through  the  centre. 
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ddly.  In  that^  the  field  of  view  does  not  extend  beyond 
thirtjr  degrees,  or  at  most  thirty-five  degrees^  with  dis- 
tinctness. 

But  in  the  Camera  Lucida  as  much  as  seyentyor 
eighty  degrees  might  be  included  in  one  view. 


NO.  65. 
Method  of  preparing  Pannels  for  Painters.    By  Mr. 

S.  GHANDI.* 

TAKE  the  bones  of  sheep's  trotters^  break  then 
grossly^  and  boil  them  in  water  until  cleared  firom  their 
grease,  then  put  them  into  a  crucible,  calcine  tbem,  and 
afterwards  grind  them  to  powder.  Take  some  wheat- 
en  flour,  put  it  in  a  pan  over  a  slow  fire  until  it  is 
dry,  then  make  it  into  a  thin  paste,  add  an  equal  quan- 
tity of  the  powdered  bone-ash,  and  grind  the  whole 
mass  well  together :  this  mixture  forms  the  ground  for 
the  pannel. 

The  pannel  having  been  previously  pumiced,  aone 
of  the  mixture  above-mentioned  is  rubbed  well  there- 
on with  a  pumice-stone,  to  incorporate  it  with  the  pan- 
nel. Another  coat  of  the  composition  is  then  applied 
with  a  brush  upon  the  pannel,  snd  suffered  to  dry^  and 
the  surface  afterwards  rubbed  over  with  sand-paper. 

A  thin  coat  of  the  composition  is  then  applied  with  a 
brush,  and  if  a  coloured  ground  is  wanted,  one  or  two 
coats  of  the  colour  is  added,  so  as  to  complete  the  ab- 
sorbent ground. 

*  Midiolioiit  ToL  16^  p.  31tl— The  procetses  of  Mr.  Gnndi  being  tanU 
upon  practice,  were  supported  to  the  Society  of  Arti»  by  ceitificatet  from  ou^ 
most  emtnent  painterB ;  in  conaeqaeBce  of  which,  and  of  the  ezhibitian  of  the 
pamidsy  the  Society  awarded  hhn  the  iil?er  medal  and  twenty  guineas. 


Fben  it  m  veeeBeary  to  paint  upon  a  paosel  tbue 

prepared,  it  must  be  rubbed  over  with  a  coat  of  raw  lin- 
seed or  poppy-oil,  as  drying  oil  would  destroy  the  ab- 
sorbent quality  of  the  gnmtid;  and  tbe  painter's  coloun 
should  be  mixed  up  with  the  purified  oil  hereafter  men- 
tioned. 

Canvass  grounds  are  prepared,  by  giving  them  a  ihut 
coat  of  the  composition,  afterwards  drying  and  pumicing 
them,  then  giving  them  a  second  coat,  and,  lastly,  a  coat 
of  colouring  matter  along  with  the  compoaitioo. 

The  grounds  thus  prepared  do  not  crack ;  they  may  be 
painted  on  a  very  short  time  after  being  laid,  and  from 
iheir  absorbent  quality,  allow  the  business  to  be  proceed* 
ed  upon  with  greater  facility  and  better  efl'ect  than  with 
those  prepared  in  the  usual  mode. 

Method  of  purifying  Oil  for  Painting. 
Make  some  of  the  bone-ashes  into  a  paste  with  a  little 
water,  so  as  to  form  a  mass  or  ball;  put  this  ball  into  th« 
tire,  and  make  it  red  hot;  then  immerse  it  for  an  hour,  in 
a  quantity  of  raw  linseed  oil,  sufficient  to  cover  it:  when 
cold,  pour  the  oil  into  bottles,  add  to  it  a  little  bone-ash, 
i,it  stand  to  settle,  and  in  a  day  it  will  be  clear  and  ftt 
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White  Colour  is  made  by  calcining  the  bono  of  sheep's 
trotters  in  a  clear  open  fire,  till  they  become  a  perfect 
white,  which  will  never  change. 

Brovn  Colour  is  made  from  bones  in  a  similar  man- 
ner,  only  calcining  them  in  a  crucible  instead  of  an  open 
lire. 

Tellow  Colour,  or  Maeticot.  Take  a  piece  of  soft 
luick,  of  a  yellowish  colour,  and  bnm  it  in  the  fire ;  Uien 
a  for  every  pound  of  brick,  a  quarter  of  a  pound  of 
i-  white,  grind  them  together  and  calcine  them;  afler- 
^  Vol.  11.  1, 1 
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wards  wash  the  mixture,  to  separate  the  sand^-^mnd  lei 
the  flner  part  gradaally  dry  for  use. 

Tied  Colour,  equal  to  Indian-Red.  Take  some  of  the 
pyrites,  usually  found  in  coal-pits,  calcine  them,  and  they 
will  produce  a  beautiful  red. 

Grey  Colour  is  made  by  calcining  together  blue-slate 
and  bone-ashes  powdered,  grinding  them  together^  after- 
wards washing  tbem,  and  dr3ring  the  mixture  gradually. 

Blue-Black  is  made  by  burning  vine-stalks  in  a  close 
crucible  in  a  slow  fire,  till  a  perfect  charcoal  is  made  of 
them,  which  must  be  well  ground  for  use. 

Crayons  are  made  of  bone-ash  powder  mixed  witli 
spermaceti,  adding  thereto  the  colouring  matters.  The 
proper  proportion  is,  three  ounces  of  spermaceti  to  one 
pound  of  the  powder.  The  spermaceti  to  be  first  diAised 
in  a  pint  of  boiling  water,  then  the  white  bone-ash  added, 
and  the  whole  to  be  well  ground  together,  with  as  much 
of  the  colouring  matter  as  may  be  necessary  for  the  shade 
of  colour  wanted.  They  are  then  to  be  rolled  up  in  the 
proper  form,  and  gradually  dried  upon  a  board. 

White  Chalky  if  required  to  work  soft,  is  made  by  add- 
ing a  quarter  of  a  pound  of  whitening  to  one  pound  of 
the  bone-ash  powder  will  answer  alobe.  The  coloured 
chalks  are  made  by  grinding  the  colouring  matter  witii 
bone-ashes. 


NO.  66. 

Account  of  the  Method  of  Obtaining  Polenta.     By  Br. 

William  Thornton. 

HAVING  been  requested  by  several  persons  to  point 
out,  in  the  Emporium,  the  mode  to  be  pursued  in  obtain- 
ing a  patent  right  from  the  United  States,  I  have  tboneht 
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Mt  advisable  to  publish  at  loiigtii  the  necessary  pro- 
ceedings, as  iletailed  iu  a  small  pamphlet  by  Dr.  Thorn- 
ton, af  the  Patent  Office,  which  rontains  every  informa- 

on  this  subject. 

EDiTon. 


m^, 


Patent  Office,  March  fl,  181i. 

HAVI^'c  the  honour  of  directing  or  superintending  the 
important  duties  of  issuing  patents  for  arts  and  inven- 
tions, which  were  formerly  thought  worthy  of  the  labours 
of  a  council  composed  of  the  Secretary  of  State,  the  Se- 
cretary of  War,  and  the  Attorney  General  of  the  United 
States,  I  have  thought  it  a  duty  to  my  fellow  cilizens  to 
publish  a  few  lines  of  information  to  facilitate  the  mode 
of  acquiring  patents,  by  which  many  will  be  enabled  to 
dispense  with  long  journies  to  the  seat  of  government, 
or  with  troubling  their  friends  with  a  tedious  correspoti' 
denee. 

Viewing  with  astonishment  the  inventions  of  my  coun- 
trymen, I  cannot  contemplate  them  without  being  im- 
pressed with  the  idea,  that  no  nation  on  earth  surpasses 
them  in  genius.  Even  the  unlettered  inhabitantii  of  the 
forest  have  perfected  inventions  that  would  have  done 
honour  to  Archimedes ;  and  I  reproach  myself  for  not 
having  published  long  ago  a  few  directions  how  to  pro- 
ceed in  securing  the  advantages  of  the  efforts  of  their  ta- 
lents. This  information  would  liavc  Ix^en  given,  hut  T 
anxiously  waited  tlie  proposed  revision  of  the  patent  law, 
which  has  been  under  the  consideration  of  the  honoura- 
ble the  congress  for  seven  years :  and,  if  I  delay  this  short 
sketch  any  iongcv,  I  fear  it  may  he  said.. — 

He  who  defers  hia  work  fi-om  day  to  day, 

Does  on  a  river's  bank  expecting  suy 

'Till  the  whole  stream,  which  slops  hiin,  should  be  gone;  *•! 

But,  as  it  runs,  forever 'iwill  nm  on.  '  • 
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Before  an  application  be  made  for  a  patent,  1 1 
ftdTise  the  inventor  to  examine  woll  the  Dictionaries  flf 
the  Arts  and  Sciences,  the  Repertory  of  the  Arts,  and 
other  pub1ication§  that  treat  of  the  mechanic  art*,  to  fB- 
deavour  to  ascertain  if  the  invention  he  new ;  also  to 
make  inquiry  of  scientific  characters,  whether  or  not  the 
invention  or  discovery  be  practicable.  These  proiout 
inquiries  will  sometimes  prevent  great  trouble,  and  Hve 
the  expense  of  much  time,  labour,  and  money;  for  a  pa- 
tent does  not  confer  rights  where  just  claims  de  not  ex- 
ist; and,  as  there  is  at  present  no  discretionary  power  to 
refuse  a  patent,  even  where  no  just  claim  exists,  ll  may 
be  proper  to  caution  the  purchaser  of  patent  rights  against 
the  supposition,  that  the  invention  patented  is  always  va- 
luable, or  new,  or  that  it  interferes  with  no  previous  pa- 
tent. The  respectable  names  of  the  President,  the  Se- 
cretary of  State,  and  the  Attorney  General,  are  requisite 
to  give  validity  to  a  patent;  but  ought  never  to  be  consi- 
dered, in  any  degree,  as  an  evidence  of  the  originality  or 
ntllity  of  the  invention.  The  issuing  of  patents  is  ptiund- 
ed  not  only  on  a  desire  to  promote  the  progress  of  nM^tl 
arts,  but  also  to  prevent  the  toss  of  valuable  secrets  :  for 
many  have  been  buried  with  the  inventors,  previous  to 
the  organization  of  this  system  of  protection  for  the  pro- 
perty of  talent,  mind,  and  genius.  Formerly  the  arcana 
of  any  profession  were  withheld  from  the  Tyro;  his  ini- 
tiation was  gradual  and  secret;  and  the  caution  wUh 
which  inventors  worked,  to  prevent  the  infringement  of 
unprotected  rights,  confined  many  important  inventions 
to  limits  too  narrow  to  materially  benefit  either  the  in- 
ventors or  the  world:  at  present  the  law  grants  a  mono- 
poly to  the  inventor,  for  a  limited  time,  provided  the  art, 
invention,  discovery,  or  machine  be  duly  explained,  de- 
posited, and  recorded,  for  the  benelit  of  mankind,  as  sonn 
M  the  time  Umited  hv*  expired;  and  the  patent  is  not 
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«uly  an  evidence  that  the  inventor  han  form&lly  confided 
his  aecrct  to  the  public,  but  also  a  declaration  of  the  pro- 
tection of  the  right  from  infringement;  nevertheless  of 
the  infringement  of  the  right,  by  otheFS,  a  jury  of  the 
country  is  only  competent  to  decide. 

The  general  law,  concerning  the  issuing  of  patents, 
will  be  found  in  the  second  volume  of  the  Laws  of  the 
Cnited  States,  page  SOO.  This  law  provides  for  citizens 
only,  but  a  subsequent  law  (vol.  5,  page  88)  provides 
also  for  applicants  who  have  resided  two  years,  or  op- 
wards,  in  the  United  States,  and  who  are  not  citizens. 

In  applying  fur  a  patent  it  is  necessary  to  attend  to 
erery  legal  form ;  for,  in  consequence  of  inattention 
to  forms  only,  some  of  the  patents  issued  formerly,  have, 
in  the  courts  of  law,  been  declared  to  be  null  and 
void.* 

Mode  of  Amplication. 

"  Bvery  inventor,  before  he  presents  his  petition  to  the 
Secretary  of  State,  signifying  his  desire  of  obtaining  a 
patent,  shall  pay  into  the  treasury  of  the  United  States 
thirty  do]Iar6,t  fur  which  he  will  be  furnished  with  du- 
plicate receipts,  one  of  which  he  shall  deliver  to  the  Se- 
cretary of  State  when  he  presents  his  petition;  and  the 
money,  thus  paid,  shall  be  in  full  for  the  sundry  services 
to  be  performed  in  the  office  of  the  Secretary  of  State, 
consequent  to  such  petition."|:  This  petition  must  be 
addressed  to  the  Secretary  of  State,  and  may  he  in  the 
following,  or  in  a  similar  style : 

*  diver  Eviini*E,  vtiong  the  number. 

I  Nolo  of  an;  of  the  banks  of  the  Uniteil  Slates 

i  See  Lawi  of  ibe  United  States,  itl  3,  chap.ii,  $  II, p.  303 
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To   THE   HONOURABLE  JaMES  MoNROE^    SECRETARY   OF 

State  of  the  Ukited  States  : 

The  petition  of  A.  B.  qf in  the  county  ^ 

and  state  of »-  respectfully  repre- 
sents: 

That  your  petitioner  hu  invented  a  new  and  useful 
improvement  [^^  or  art,  machine,  manufacture,  or  compo- 
sition of  matter,  or  any  new  and  useful  improvement  in 
any  art,  machine,  manufacture,  or  composition  of  mat- ' 

ter]  in  not  known  or  used  before  his  ap- 

plication,''  the  advantages  of  which  he  is  desirouf 
of  securing  to  himself  and  his  legal  representatives :  he 
therefore  prays  that  letters  patent  of  the  United  States 
may  be  issued,  granting  unto  your  petitioner,  his  heirs, 
administrators,  or  assigns,  the  full  and  exclusive  right  of 
making,  constructing,  using,  and  vending  to  others  to  be 
used,  his  said  improvement,  [art,  invention,  machine, 
manufacture,  or  composition  of  matter,  &c.]  agreeably 
to  the  acts  of  Congress  in  such  case  made  and  provided ; 
your  petitioner  having  pud  thirty  dollars  into  the  treasniy 
of  the  United  States,  and  complied  with  the  other  provi- 
sions of  the  said  acts. 

A.B. 

The  spedfieation  or  description  of  the  machine,  art, 
discovery,  or  invention,  must  be  given  in  clear  and  speoi- 
lie  terms,  designating  it  from  all  other  inventions,  and 
describing  the  whole  in  such  a  manner  as  to  comprehend 
not  only  the  form  and  construction,  if  a  machine,  but  also 
the  mode  of  using  the  same ;  and  if  it  be  only  an  improve- 
ment on  a  certain  machine  already  invented  by  the  ap- 
plicant or  any  other,  it  ought  to  be  so  mentioned  or  de- 
scribed; and  as  this  specification,  description,  or  sche- 
dule, enters  into  and  forms  part  of  the  patent,  it  must  be 
without  any  references  to  a  model  or  drawing,  and  must 


Method  of  Obtaining  Patents.  279 

be  signed  by  the  applicant,  or  appltcauta^  before  two  wit- 
nesses.  It  ii4  material  timt  this  be  in  good  language,  and 
correctly  wrilteu,  as  it  is  traoscrihed  into  the  patent,  and 
the  original  papers  will  be  deposited  in  an  office  that  will 
Land  them  down  to  posterity,  by  which  the  honour  of  the 
country  is  concerned  in  this  attention.  The  modest  in- 
ventor will  no  doubt  exclude  those  panegyrics  on  the  ex- 
cellence of  bis  invention  or  discovery,  which  abound 
sometimes  in  the  productions  of  the  inferior  genius,  bat 
which  ought  not  to  enter  into  the  patent. 

The  following,  or  a  similar  oath  or  afGnnation,  taken 
[before  a  judge  of  any  of  the  courts,  or  a  justice  of  the 
peace,  or  any  person  qualided  to  administer  an  oathj  by 
the  applicant,  or  applicants,  must  be  subjoined  to  the  spe- 
cification, if  citizens  of  (he  United  States. 

Fonn. 

County  of ") 

State  of  S  **■ 

On  this  —  of ,  18 — ,  before  the  subscriber,  u 

justice  of  the  peace,  in  and  for  the  county  aforesaid, 
personally  appeared  the  above  named  A  it,  and  made 
solemn  oath  [or  affirmation]  according  to  law,  that  he 
^■erily  believes  himself  to  be  the  true  and  original  inven- 
tor or  di-scoverer  of  the  art  [machine,  invention,  or  im- 
provement, composition  of  matter,  ^c.j  above  specified 
and  described,  for  — ■ — —  (mention  here  the  object  or 

intention) and  that  he  is  a  citizen  of  the  United 

States. 

,  J.  P. 

If  not  a  citizen  (or  citizens)  the  following  addition  must 
be  made  to  the  declaration,  that  he  verily  believes  him- 
self  to  be  the  true  and  original  inventor  or  discoverer  of 
the  art,  &c. 

"J^nd  that  the  same  hath  not,  to  the  best  of  his  or  her 
knoicledge  or  belief,  been  known  or  used  either  in  this  or 
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snjr  foreign  country. 1 ■■  ■■■■  ■  ^^*- 

Also,  that  he  (or  she)  hslh  resided  in  the  United  States 
two  years  and  upwards,   ■ 

'  J«  if* 

The  specifleation  most  be  aeeompanied  by  a  good 
drawingi  in  perspective,  of  the  whole  BMJchine  mr  a|^aia* 
tbs,  ^^  where  the  nature  of  the  case  admits  of  drawingi; 
w  with  speciiaens  of  the  ingredients,  and  of  the  compo- 
sition of  matter,  snAcieat  in  quantity  for  the  purpose  of 
experiment,  where  tlM  invention  is  of  a  ciHnposition  of 
matter.  And  such  inventot  shall,  moreover,  deliver  a 
model  of  his  machine,  provided  the  Secretary  shall  deem 
mich  model  to  be  necessary.'^f  It  is  requisite,  in  giving 
a  drawing  of  the  machine,  to  give  also  sectional  dritwings 
of  the  interior,  when  tlie  machine  is  complex :  and  every 
drawing  should  be  accompanied  with  explanatory  refer- 
ences. When  a  machine  is  complex,  a  model  will  like- 
wise be  necessary,  not  only  to  explain  and  render  it 
comprehensible  to  a  common  capaciQr,  but  also  to  pre- 
vent infringements  of  rights ;  for  many  will  plead  igno- 
rance of  drawings,  who  cannot  avoid  the  convictimi  of 
wheels  and  pinions. 

The  drawings  ought  not  to  exceed  a  quarto  size,  sad 
if  confined  to  octavo  they  would  be  still  better,  where  it 
can  be  done  conveniently  and  distincily. 

Many  of  the  drawings  in  this  ofllce  are  executed  in  a 
veiy  handsome  style,  and  do  much  credit  to  the  tale&ti 
of  the  gentlemen  whose  names  are  ascertained.  If  thi 
artists  would  always  sign  them,  information  might  be  gi* 
ven  to  the  applicants  for  patents  where  to  apply  for 

drawings. 

# 

*  Laws  of  the  United  SUtes,  vol.  5,  chap,  xiv,  p.  89. 
t  Ibid^ToL  2,  chip.  X),  p.  8SZ 
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Among  the  best  I  have  received,  I  iiolice  the  names 
of  Messrs.  James  Aiken,  Philadelphia;  Jolin  Bernard, 
Utica,  Onirida  County,  New  York;  Jacoh  Ci&t,  P.  M. 
Wilkesliarre,  Pennsylvania;  Francis  Guy,  Baltimore; 
George  Hadlield,  Washington  city;  Philip  Hooker,  Al- 

1  liany.  New  Vork:  Nicholas  King.  Washington  city; 
Peckham,  Roxhury,  Massachusetts;  John  R.  Pen. 

'     nimau,  Bos^lon;  Ahacr  Heed,  Connecticut;  Archibald 

I  Robertson,  No.  78,  Liherty  slieet,  New  York;  John  F. 
Somerby,  Catskill,  New  York; Steward,  Uartford, 
Connecticut;  John  Stickney,  Baltimore;  Stiles, 

I    Worcester,  Massachusetts;  William   Stickfand,  Phila- 
delphia; James  Watson  and  Jolni  Watts,  Utica,  Oneida 
I-    County,  New  York. 

Many  being  without  the  names  of  the  artists,  I  cannot 
do  all  the  justice  I  wish. 

The  papers  must  all  be  sent  under  cover  to  the  Secre- 
tary of  State,  which  of  course  renders  them  free  of  post. 
age:  but  if  models  he  sent,  their  freight  or  carriage  hi- 
ther must  be  paid;  and  before  packing  them  the  name  or 
■     names  of  the  inventor  or  inventors  should  be  written 
thereon,  with  the  name  of  the  machine  and  the  date ;  for 
I     sometimes  on  receiving  them  it  is  difficult  to  know  to 
j:     whom  they  ap]iertain. 

1        The  congress,  being  impressed  with  a  high  sense  of 
I   ^e  value  aof  the  inventions  of  onr  citizens,  have  pur- 

I  ehaaed  an  elegant  and  extensive  building,  wherein  pre- 
'     parations  arc  now  making  for  the  accommodation  of  a 

very  numerous  collection  of  the  machines,  illustrative  of 
\     the  ingenuity  displayed ;  and  this  museum  of  the  arts,  it 
{      is  presumed,  will  stimulate  the  ingenious  to  send  the  mo- 
dels of  their  machines  and  inventions  in  a  style  that  will 
rather  honour  than  discredit  our  country. 
'  Copy-rights  of  books,  prints,  charts,  maps,  &c.  are  se- 

'      cured  "by  depositing,  before  publication,  a  printed  copy 
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of  the  title  of  such  map^  charts  book  or  books^  in  the 
clerk's  office  of  the  district  court,  where  the  anthor  or 
proprietor  sliall  reside,  who  will  record  the  same ;  and 
the  author  or  proprietor  shall,  within  two  months  from 
the  date  of  the  recprd,  cause  a  copy  of  the  said  record 
to  be  published  in  one*  or  more  of  the  newspapers  print- 
ed in  the  United  States,  for  the  space  of  four  weeks.^ 
And  within  six  months  after  publishing  the  map^  chart, 
book  or  books,  the  author  or  proprietor  shall  deliver, 
or  cause  to  be  delivered  to  the  Secretary  of  State,  a 
copy  of  the  same ;  and  when  deposited  and  entered  in 
the  patent  office,  a  certificate  will  be  returned  of  its 
being  received.^'f  This  will  secure  the  sole  right  of 
publication  for  fourteen  years  to  the  author  oi^  proprie- 
tor, if  a  citizen  of  the  United  States,  or  resident  there- 
in.;!: ^^And  if  at  the  expiration  of  the  said  term,  the 
author  or  authors,  or  proprietors,  or  any  of  them,  be 
living,  and  a  citizen  or  citizens  of  these  United  States, 
or  residents  tlierein,  the  same  exclusive  right  shall  be 
continued  to  him  or  them,  his  or  their  executors,  ad- 
ministrators, or  assigns,  for  the  further  term  of  four- 
teen years  :  Provided  he  or  they  shall  cause  the  title 
thereof  to  be  a  second  time  recorded,  and  published  in 
the  above  manner,  within  six  months  before  the  expira- 
tion of  the  first  term  of  fourteen  years  aforesaid/' 

WlLLIABf  ThORNTOX. 

In  order  to  complete  this  account  of  the  method  of  ob- 
taining a  patent,  the  Editor  has  given,  in  the  next  page,  t 
cc^y  of  the  letters  patent. 

*  See  an  act  for  Uie  encouragdnent  of  learning,  ac^-Lawt  of  Uie  UiaM 
StaUs,  vol.  1,  chap.  15,  $  3,  p.  121. 
t  n>id,  Sec.  4^  p.  133. 
^  ftM,  Sec.  1,  p.  118»  119. 
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Hr  No.  m. 

Description  of  an  TmpTovemeAt  ia  the  Common  Bed- 
stead, hy  John  Reoman  Coxe,  with  a  Copn  of  the 
Letters  Patent,  granted  fur  the  same. 

(Willi  an  engT^ving) 

THE  United  Slates  of  America,  to  all  to  whom  tliese 
letters  patent  slinll  come: 

Whereas  John  Redman  Coxe.  a  tUizea  o(  the  United 
States,  hath  alleged  that  he  ha**  invented  a  new  and  nae- 
ful  improvement  in  the  construction  of  bedsteads,  which 
improvement  he  states  has  not  heen  known  or  used  before 
bis  application;  has  made  nalh  that  he  does  veiily  be- 
lieve Uiat  he  is  the  true  inventor  or  discoverer  of  (he  said 
improvement,  has  paid  into  the  treasury  of  the  United 
States,  the  sum  of  thirty  dollan,  delivered  a  receipt  for 
the  same,  and  presented  a  petition  to  the  Secretary  of 
State,  signifying  a  desire  of  obtaining  an  exclusive  itro- 
perty  in  the  said  improvement,  and  praying  that  a  patent 
may  be  granted  for  that  purpose:  These  are  therefore  to 
grant,  according  to  law,  to  the  said  John  Redman  Coxe, 
his  heirs,  administrators,  or  assigns,  for  the  term  of  four- 
teen years,  from  the  sixteenth  day  of  October,  1812,  the 
full  and  exclusive  right  and  liberty  of  making,  constmct- 
ing,  using  and  vending  to  others  to  be  used,  the  said  im- 
provement; a  description  whereof  is  given  in  the  words 
of  the  xaid  John  Redman  Coxe  himself,  in  the  schedule 
hereto  annexed,  and  is  made  a  part  of  these  presents. 

In  testimony  whereof  I  have  caused  these  letters  to  be 
made  patent,  and  the  seal  of  the  United  States  to  be  here- 
onto  affixed. 

Given  under  my  hand,  at  the  city  of  Washington,  this 
sixteenth  day  of  October,  in  the  year  of  our  Lord,  one 
thousand  eight  hundred  and  twelve;  and  of  the  indepen- 
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dence  of  the  United  States  of  America^  the  thirty  se- 
venth. 

4it^^^t^mm  James  Madisok. 

Ij^SEAL.J^  By  the  President 

******  James  Monboe^' 

Secretary  of  State. 

City  of  Washington,  to^wit : 

I  DO  hereby  certify,  that  the  foregoing  letters  patent^ 
were  delivered  to  me  on  the  sixteenth  day  of  October,  in 
the  year  of  our  Lord,  one  thousand  eight  hundred  and 
twelve,  to  be  examined ;  that  I  have  examined  the  same, 
and  find  them  conformable  to  law :  and  I  do  hereby  re- 
turn the  tame  to  the  Secretary  of  State,  within  fifteen 
days  from  the  date  aforesaid,  to  wit :  On  this  si|;Kteenth 
day  of  October,  in  the  year  aforesaid. 

William  Pinkkey, 

Attorney  General  of  tlie  United  Statei. 

The  schedule  referred  to  in  these  letters  patent,  and 
making  part  of  the  same,  containing  a  description  in  the 
words  of  the  said  John  Redman  Coxe  himself,  of  his  in- 
provement  in  the  construction  of  bedsteads. 

A  SOURCE  of  trouble,  not  unfrequent  in  domestic 
life,  is  derived  from  the  present  construction  of  our  bed- 
steads :  the  necessity  of  occasionally  separating  and  re* 
placing  their  parts,  by  the  inattention  or  ignorance  of 
the  persons  employed,  soon  proves  destructive  to  the 
firmness  and  solidity  pf  the  joints,  and  gives  an  harboor 
to  the  most  disagreeable  of  companions,  the  common  bed 
bug. 

Before  I  describe  the  improvements  in  the  bedstead, 
which  I  think  I  have  made,  I  shall  concisely  state  some 
of  the  inconveniences  and  imperfections  of  the  present 
construction. 


with  a  Copy  of  the  Letters  Patent. 


tst,  The  employment  of  scrQwa,  which  pass  through  ^H 

the  posts,  and  deep  into  the  rail,  to  penetrate  the  nut ;  to-  ^^M 

gelher  with  the  interior  mortice  in  the  post  for  the  recep.  ^^M 

tion  of  the  tenon  cut  on  the  rail.     The  screws  are  gene-  ^H 

rally  badly  made  of  defective  iron ;  and  the  heads  ai-e  so  i^H 

soft,  as  to  be  speedily  worn  down  by  the  action  of  the  ^H 

screw  driver;  and,  by  the  misplacement  of  the  screw,  the  ^H 

nut  is  often  loosened,  and  rendered  of  little  importance  ^H 

to  the  firmness  of  the  parts  connected.  ^H 

3nd,  From  the  above  sources,  as  well  as  from  the  J^| 

usual  ronghness  in  the  finish  of  the  holes,  the  mortices,  ^^H 

and  the  tenons;  the  bed  hug.  a.s  above  mentioned,  readi-  ^H 

ly  makes  a  lodgment ;  which  leads,  of  consequence,  to  ^^H 

the  frequent  use  of  hot  water,  lye,  corrosive  sublimate,  ^^m 

and  otht^r  domestic  applications,  too  often,  alas,   incom-  ^H 

pctcnt  to  their  complete  destruction'  ^H 

3rd,  By  such  frequent  ablutions,  the  parts  arc  injured  -^M 

by  swelling,  the  nuts  are  nisted,  and  the  bedstead  is  of-  ^M 

tea  more  closely  kept  together  by  the  tightness  of  the  ^H 

sacking,  than  by  the  screws,  &c.  intended  for  this  pur-  ^H 

pose.  ^H 

-Uh,  The  head-hoard  is  now  fixed  Srmly  in  the  postf,  ^H 
and  for  its  removal  the  complete  separation  of  the  bed-  ^^M 
Htead  becomes  necessary.     The  difficulty  of  this,  and  of  ^^M 
replacing  the  parts  accurately,  except  to  a  professed  ^^M 
joiner,  will  be  admitted ;  especially  as  it  is  generally  left  ^^M 
to  a  careless  and  inexperienced  domestic,  to  the  almost  ^^H 
necessary  destruction  of  the  bedstead  in  a  short  time.  ^H 
By  the  plan  I  am  about  to  describe,  many,  if  not  all,  of  ^H 
the  above  difficulties  are  obviated,  since  the  most  stupid 
and  inexperienced  can  scarcely  fail  of  taking  a  bedstead 
apart  and  replacing  it,  as  accurately  as  the  best  work- 
man. ^H 
The  post  and  rails  are  here  completely  solid, — no  '^^H 
J^^ft,  no  screws  or  nuts,  no  tenons  or  mortices,  are  ^^H 
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found  in  Die  bedstead.  The  rails  come  flusli  Rgainttl  llu" 
posts,  and  tlie  tenon  and  murtice  are  supplied  by  a  small 
bolt  beneath  the  rail,  which  shoots  into  the  post  about 
half  an  inch.  The  smoothness  of  the  surfaces  is  a  pow- 
erful obstacle  to  a  secure  lodgment  of  the  bed  bug  ot  ilf 
eggs,  and  this  part  may  be  even  still  further  secured,  if 
necessary,  by  a  coat  of  paint.  The  holt  is  sunk  into  the 
wood  to  its  level,  and  a  brass  cap  may  be  sunk  luto  the 
post  for  the  bolt  to  shoot  in,  with  even  more  accuracy 
than  into  the  wood. 

To  the  outside  of  the  rail,  (which  is  usually  aboul  foof 
inches  wide,)  where  it  meets  the  post,  is  firmly  screwed 
a  brass  hiiige  three  inches  in  breadth,  and  sunk  iuto  t&c 
wood  to  its  level,  leaving  half  an  inch  of  the  rail  visible- 
above  and  below.  The  joint  of  this  Iiinge,  not  being  ex- 
actly central,  falls  within  the  edge  of  the  rail,  wliilst  lUe 
other  portion  crosses  its  juuction  with  the  post;  inla  which 
it  is  accurately  stink  likewise  to  its  level.  Tbismove- 
ahlc  part  of  the  hinge  has  two  oblong  openings  or  eyc& 
near  its  extremity,  to  receive  two  corresponding  catches 
from  a  plate  beneath ;  and  behind  these  catches  a  wedge- 
like  key  falls  down,  and  firmly  fastens  the  post  and  rail- 
The  edge  of  the  hinge  on  this  side  is  raised  nearly  loa 
level  with  the  projecting  catches,  in  form  of  a  wedge  « 
inclined  plane,  interiorly,  the  broadest  part  below,  so  ai 
to  prevent  the  key  from  slipping  out  sideways;  and 
serving  to  increase  tlie  power  of  the  key,  since  tbey  re- ' 
Eemble  two  wedges  acting  against  each  other. 

The  plate,  to  which  these  catches  are  attaehed,  a 
sunk  into  the  post  below  the  lower  level  of  the  hiogt, 
and  is  there  firmly  screwed  on  a  level  with  the  wood  he- 
neath.  The  whole  of  this  plate,  with  the  catches,  will 
probably  he  better  constructed  of  steel  than  of  brass, 
since  an  equal  strength  will  thereby  be  obtained,  with  ■ 
far  inferior  thickness. 


jts^^a^mM 


wtift  a  Cfrpij  of  ike  Letters  Patent. 

It  is  evident,  that  the  common  low  .post  bedstead  may 
be  connected  by  the  present  plan  ;  or  the  head  and  foot 
rail  may  still  be  joined  permanently  to  the  posts,  leaving 
the  side  rails  to  be  attached  by  the  hinge  and  bolt. 

The  head  board  is  flxed,  in  my  plan,  to  the  posts  ei- 
ther by  a  small  moulding  attached  to  them  firmly,  with 
A  flat  posterior  surface,  against  which  the  front  edge  of 
Uie  board  rests,  and  which  prevents  its  escaping  for- 
wards ;  whilst  behind,  the  board  is  provided  on  each 
side,  above  and  below,  with  a  small  bolt  sunk  into  it  on. 
a  level,  and  which  shoots  into  a  corresponding  hole  io 
the  post.  Or  a  small  catch,  formed  like  the  one  half  of 
tlic  catch  and  plate  described  above,  is  fixed  into  the 
head  hoard,  in  the  places  of  the  bolts,  and  fall  down  into 
a  notch  cut  into  a  small  piece  of  brass,  which  is  perma- 
nently fastened  into  the  posts.  In  either  case,  it  is  clear, 
that  it  may  be  Immediately  removed  from  the  bedstead, 
'and  that  its  attachment  is  perfectly  adequate  to  every  iu- 
tentioa  of  this  part. 

It  is  equally  evident  from  this  description,  that  nothing 
more  is  required  to  take  down  this  bedstead  than  merely 
to  draw  back  the  holts  beneath  the  rails,  to  pull  out  the 
key  from  the  hinges  and  to  turn  them  hack,  when  the 
whole  is  at  once  separated ;  the  afBxing  the  parts  together 
is  equally  simple. 

By  this  improvement,  I  claim  every  mode  of  junction 
in  a  bedstead  formed  upon  the  principle  of  any  union  of 
catches,  bolts,  or  hinges,  or  of  either  separately : — of  any 
connection  by  a  common  hook  and  eye,  connected  witii 
bolts,  &c.  or  by  the  dining.table  staple- fastenings,  &c.  of 
which  last  my  iirst  attempt  consisted,  and  wltich  I  find  to 
answer  perfectly  well. 

John  Redman  Coxe. 

~_.  C  Lewis  Wai-kkii. 

"^'""'"■^ASDfBwPETTIT. 
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Reference  to  ihe  Engraving.    Plate  9. 

ViG.  1.  A  bedstead  in  perspective^  exhibiting  the  genie- 
ral  connection  of  the  parts  by  hinges  and  bolts. 

aa  a  a^ih^  bolts  beneath  the  rails^  shooting  into  the 
posts. 

Fig.  8.  The  hinge  separate  from  the  bedstead,  a^  the 
part  which  is  firmly  screwed  into  the  rail,  b^  the  dot- 
ted line,  shows  the  relative  situation  of  the  joining  of 
the  post  and  rail,  wliich  is  not  immediately  beneath 
the  joint  of  the  hinge,  cc,  the  two  oblong  holes  of 
the  hinge,  through  which  the  catches  pass,  that  retain 
the  key,  or  wedge,  in  its  place,  d,  the  edge  of 
the  hinge,  on  a  level  with  the  elevation  of  the  key, 
and  which,  by  its  angular  form,  increases  its  wedge- 
like action. 

Fig.  3.  The.  plate  which  is  permanently  let  in  and 
screwed  to  the  post  beneath  the  liinge.  e,  e,  the  pro- 
jecting catches  of  the  plate,  which  pass  throngh  the 
oblong  openings  of  the  hinge  cc,  fig.  S,  and  behind 
which  catches,  the  key  falls  down  anterior  to  the 
hinge. 

Fig.  4.  The  wedgelike  key  that  falls  behind  the  catches. 
This  may  be  attached  by  a  small  chain  to  the  post. 

Fig.  0.  The  hinge,  when  keyed. 

Fig.  9-  A  small  piece  of  brass,  with  a  notch,  screwed 
into  the  post;  into  wliich  notch,  a  catch  on  the  head- 
board, similar  to  one  of  those  above  mentioned,  e,  fig. 
3,  falls,  and  thus  attaches  it  firmly :  Four  of  these  are 
necessary ;  or  four  small  bolts,  fixed  in  the  headboaid, 
may  be  employed  in  their  place,  to  shoot  into  the 
posts. 
N.  B.  The  plates  may  be  screwed  to  the  bedstead 

by  screws  of  a  proper  size,  and  having  their  heads  made 

blw  by  the  action  of  heat.    This  gives  an  additional  or- 


t-Suds  aa  a  Manure.  S99 

nament  to  the  brass  plaLei.     The  plates  tbcmselrefl  may 

^     Iw  likewise  rpiidered  highly  ornamental  by  fret  work,  or 

by  bronzctl  iigures.  as  lions'  beads,  &c.  attaclied  to  them. 

It  is  proposed  lo  apply  a  Mmilar  contrivance  to  connect 

tbe  sides  and  bottoms  of  sophas,  which  wilt  add  to  their 

beauty,  and  render  them  capable  of  being  taken  apart,  at 

[    a  beilstejtd.     A  bedstead  on  the  itbove  plan  may  he  seen 

f  at  Mr.  Thomas's,  cabinet  maker,  ia  fifth  itreet,  below 

g°"'-  jl 

'   tin  Experiment  on  Soap-Suds  as  a  Manure.     JBy  Mr.         ^^M 
Geouce  IinviN;  icith  Jtemarks  by  the  Recerend  Thq-  ^^I 

Mas  Falcoxes.* 

I         A  FEW  years  ago  my  attention  was  attracted  by  the  ^ 

L  soil  of  a  garden,  reduced  to  a  state  of  poverty  very  nn- 
f  friendly  to  vej^etation.  Interest  in  its  future  produce  in- 
flaenced  my  wishes  for  its  restoration.  An  invigorating 
manure  was  necessary;  but  such  a  stimulus  could  not  be 
.easily  procured.  While  considering  which  of  the  aucce- 
danea  within  my  reach  had  the  greatest  probable  appear- 
ance of  succeeding,  it  occurred,  that  possibly  some  trivial 
!  advantage  might  be  derived  from  the  oil  and  alkali  sns- 
pended  in  the  waters  of  a  washing.f  Pita  were  imme- 
diately ordered  to  he  made,  and  in  them  the  contents  of  a 
tub,  which  my  servant  usually  committed  to  the  common 
MWer^  ?Fere  carefully  deposited :   as  washing  iucceedcd 

•Iffcl»l»on,vol.  20,  p,99.    Vvom  PBpi:r,  of  the  Bcih  and  WtM  >^ Bnfkmd 
£K)trr.  Vol- 11,  p.  361. 

t  K  U  the  onunaa  practice  of  »6me  pirta,  at  !e»st,  of  tlic  »cst  of  England, 
to  QK  a  lisivium,  mule  by  pusbg  water  ilirou^li  on  ippropriHe  Btruner  con-  ^^J 

bun'mg'  wood  ushc*,  fcr  the  purpose  of  wasb'nff.    This  wai  prebtbly  the  cbw  ^^^| 

bve,  though  aot  mentioned  bv  the  author.  ^^^H 


vasfaing,  other  pits  were  dap  and  filled ;  so  that  the  whole 
garden,  a  small  portion  only  excepted,  has  in  this  mauDU 
been  natered  and  enriched :  that  small  portion  remains  a 
visible  demonstration  of  the  utility  of  this  mauure.  There 
vegetation  is  still  languid;  while  the  residue  of  the  ^ir- 
den,  invigorated  by  the  suds  only,  annually  exhibits  a 
luxuriance  almost  equal  to  any  thing  tlus  fertile  neigh- 
baurhood  can  produce.     I  am,  &c. 

George  Ibv^. 


Remarks  by  the  Reverend  Thomas  Falconei 

1.  The  above  important  experiment  may  periiaps  re-" 
mind  the  reader  of  the  principal  ingredients  of  the  oil 
compost,  suggested  by  Dr.  Hunter  of  York.  In  tbe 
simple  fluid  manure  we  have  an  animal  oil,  potaa^  and 
water;  in  the  compost  are  the  same  oil  and  the  same  al< 
kali,  but  neither  of  them,  perhaps,  in  so  pure  a  state  as  in 
the  manure,  with  the  addition  of  ''fresh  horse-dang.'* 
The  fresh  horse-diing  is  added,  in  order  to  prdduce 
"heat  and  fermentation;  and  a  delay  of  *'six  months"  it 
supposed  to  be  necessary,  to  make  the  compost  ''jit  for 
use."  All,  however,  that  seems  to  be  gained  by  the 
horse-dung,  is  the  animal  oil,  which  may  be  united  to  the 
alkali  during  the  process  of  fermentation,  and  the  straw, 
which  in  the  fermentation  of  the  compOF>t  will  bind  the 
mass  Uigether,  and  when  decomposed  on  the  ground  will 
afford  a  stnall  supply  of  vegetable  matter.  If  we  make 
the  comparison  strictly  accurate  on  the  other  side,  we  may 
observe,  thai  in  the  fiuid  manure  there  must  heaniR- 
creased  (juantity  of  animal  matter  in  the  water,  after  it  has 
been  used  for  tbe  purpose  of  washing  linen. 

The  experiment  then  shows  what  is  the  advantage  of 
the  application  of  the  oil  and  alkali  only,  as  a  mannw, 
and  perhaps  the  delay  of  "six  months"  in  preparing  the 
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compost 'would  not  be  compensated  by  any  superior  effica- 
cy, tliat  may  be  expected  to  arise  from  the  combination 
of  the  horse-dung. 

It  also  appears  from  the  experiment,  that  the  compost 
is  a  more  useful  discovery  tlian  Dr.  Hunter  himself 
could  justly  infer  from  his  own  limited  experience  of  its 
effects. 

2.  This  mixture  of  an  oil  and  an  alkali  has  heeu  more 
generally  known  than  adopted,  as  a.  remedy  against  the 
insects  which  infest  wall-fruit  trees.  It  will  dislodge 
and  destroy  the  insects,  which  have  already  formed  their 
^  nests  and  bred  among  the  leaves.  When  used  in  the 
early  part  of  the  year,  it  seems  to  prevent  the  insects 
from  settling  upon  them;  but  whether  by  rendering  the 
surface  of  tlie  leaf  disagreeable  to  the  bodies  of  the  ani- 
mals, and  thus  repelling  thera,  or  by  neutralizing  the 
acid  they  deposit,  aud  thus  preventing  the  leaf  from  con- 
tracting  into  a  necessary  form  for  their  reception,  1  can- 
not presume  to  determiue.  One  of  the  modes,  by  which 
this  mixture  indirectly  contributes  lo  the  fertility  of  the 
ground,  may  be  by  its  destnietion  of  the  iusectsj  which 
prey  upon  the  plants. 

It  is  also,  I  think,  to  be  preferred  to  the  lime  water,  or 
the  wood  ashes  and  lime,  which  Mr.  Forsyth  recom- 
mends to  be  used  for  the  removal  of  insects.  It  is  prefer- 
able to  the  lime  water  aud  the  lime,  because  lime  loses  its 
causticity,  ami  with  that  its  efficacy,  by  exposure  toair, 
anil  must  consequently  be  frequently  applied ;  and  to  tJie 
dredging  the  leaves  with  the  fine  dust  of  tvood  ashes  and 
lime,  because  the  same  effect  is  produced  by  the  mix- 
ture without  the  same  labour,  and  is  obtained  without  ex- 
pense. 

Mr.  Speechley,  in  his  treatise  on  the  Vine,  published 
in  1796,  has  used  this  mixture  with  great  success ;  but  he 
has  applied  it  awkwardly  and  wastefully.     He  directs  it 


I 


n 


M 


:  <6l. 

neiD  * 


Mti*  «f  Manugimg  Strattierrifa. 

to  be  poured  from  a  ladder  out  of  **a  watering 
both  trees  aad  whU,  Ijeginning  at  the  top  of  the  ^vall, 
briaging  it  ou  lu  courses  from  top  to  Ijottotn  i"  page  i6l 
Mr.  Speechley  is  not  the  first  person  who  has  thougl 
this  application  of  the  mixture.     It  is  a  fact  wtdel 
been  long  known  and  neglected. 

A  considerable  extent  of  wall  may  he  washed  by 
of  a  common  garden  pump  in  a  short  time;  and  this  opera- 
tion should  be  repealed  as  often  as  a  supply  of  the  nix. 
turecanbe  prowired;  orif  the  watL-r  of  a  washing  cannot 
be  had.  a  quantity  of  potash  of  commerce  dissolved  in 
water  may  be  substituted.*  The  washing  of  the  trees 
and  wall  twice  a  week  for  three  or  four  weeks  iif  tlie 
Bpriog  will  be  sufGcient  to  secura  them  from  the  injuriea 
of  these  insects. 

Oa  the  whole,  then,  this  must  be  considered  as  avala- 
abte  manure,  as  it  can  he  obtained  easily,  at  smaW  ex- 
pense, and  in  lai^e  quantities;  and,  when  it*i  nature  U 
well  understood,  will  prol)ably  be  no  less  esteemed  by 
the  farmer  than  horse  dung.  To  the  gardener,  as  well 
u  to  the  farmer,  it  is  useful,  mixed  with  Toould,  as  a  fer- 
tilizing compost;  or,  when  fluid  may  be  applied  to  hn 
frait-wails,  as  a  wash  fatal  to  the  noxious  broo4  ofr] 
datory  insects. 

Thomas  Fai 
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On  the  Revicalqfan  Ohnoleie  Mode  of  managing 
berries.    Bij  the  Right HfynmtTable  Sir 3 osttb^ 
Baii.  K.  B.  P.  R.  S.  ^c.-f 
THE  custom  of  laying  straw  under  strawberry  planto, 

when  their  fruit  begins  to  smell,  is  probably  very  old  il 

•  Mr.  Sjinrhtey  u«w  hia  nusturc  warm,  to  loik  Die  ihradi,  aad  waA  tin 
v»ll,  more  effecluiilly. 

t  Nlcliolion,  vol.  19,  p,  9S.    Prom  the  T^jninciibiu  of  (Ae  ffsrtinltwai  SmH. 
rfTol.  I>pani,p.  J4.  ' 
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this  coantry :  the  name  of  the  fruit  beai-s  teeUmon;  in  &. 
vonr  tif  Ibis  conjecture ;  for  tlie  plaut  bas  no  relation  to 
straw  in  any  other  nay,  and  uo  other  Kor<>pi'sn  language 
applies  the  idea  of  straw  in  any  shape  to  the,  name  of  tbe 
berry,  or  to  the  plant  that  bears  it. 

When  sir  Joseph  Banks  came  to  Spring  Grove,  in 
1779;  l>e  found  this  practice  in  the  garden:  John  Smith, 
the  gardener,  well  known  among  his  brethcni  as  a  mao 
of  mure  than  ordinary  abilities  in  the  profession,  had  used 
it  then',  many  years;  he  ]ea.med  it  soon  after  he  came  to 
Lutitloii  from  HcoUand;  probably  at  the  Neat  Houses. 
where  he  first  worked  among  tbe  market  gardeners,  it 
i«  therefore  clearly  an  old  practice,  tliough  now  alowst 
obsolete. 

Its  use  in  preserving  a  crop  is  very  extensive:  it 
shades  the  roots  from  the  sun ;  prevents  the  waste  of 
moisture  by  evaporation,  and,  consequently,  in  dry  times, 
wlien  watering  is  necessary,  makes  a  loss  quantity  of  wa- 
ter suffice  than  would  be  used  if  the  sun  could  act  imme- 
diately on  the  surface  of  the  mould;  besides,  it  keeps 
tbe  leaniug  fruit  fvota  resting  on  the  earth,  and  gives  the 
'whole  an  air  of  neatness  as  well  as  an  effect  of  real 
cleanliness,  which  should  never  be  wanting  in  a  gentle- 
man's garden. 

Tbe  strawberi-j'  beds  in  that  garden  at  Spring  Grove, 
which  has  been  measured  for  the  purpose  of  ascertakiing 
tbe  expense  incurred  by  this  method  of  management,  are 
about  seventy-five  feet  long,  and  five  feet  wide,  each  con- 
taining three  rows  of  plants,  and  of  course  requiring  four 
rows  of  ^raw  to  be  laid  under  tbem.  The  whole  coa> 
sists  of  six  hundred  feet  of  beds,  or  eighteen  hundred  feet 
of  strawbeny  plants,  of  djfiercnt  soils,  in  rows.  The 
strawing  of  these  beds  consumed  tlus  year,  IStiO,  the  long 
itrtw  »f  twenty-six  trusses,  for  the  short  straw  being  as 
good  for  litter  as  tbe  long  stravr,  but  less  applicable  to 
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this  use,  is  taken  oat;  if  we  allow  then^  on  the  original 
twenty-six  trasses^  six  for  the  short  straw  taken  out  and 
applied  to  other  uses^  twenty  trusses  will  remain,  whieh 
eost  this  year  ten  penee  a  trass,  or  sixteen  shillings  and 
eight  pence,  being  one  penny  for  every  nine  feet  of  straw- 
berries in  rows. 

From  this  original  expenditure  the  value  of  the  ma- 
nure made  by  the  straw  when  taken  from  the  beds  most 
be  deducted,  as  the  whole  of  it  goes  undiminished  to  the 
dunghill  as  soon  as  the  crop  is  over.    The  cost  of  this 
practice,  therefore,  cannot  be  considered  as  heavy ;  in 
the  present  year  not  a  single  shower  fell  at  Spring  Grove, 
from  the  time  the  straw  was  laid  down  till  the  crop  of 
(ilcarlets  was  nearly  finished  at  the  end  of  June.     The 
expense  of  strawing  was  therefore  many  times  repaid  by 
the  saving  made  in  the  labour  of  watering,  and  the  profit 
of  this  saving  was  immediately  brought  to  account  in  in- 
crease of  other  crops,  by  the  use  of  water  spared  from 
the  strawberries;  and  besides,  the  berries  themselves 
were,  under  this  management,  as  fair  and  nearly  as  Urge 
as  in  ordinary  years,  but  the  general  complaint  of  the 
gardeners  this  year  was,  that  the  scarlets  did  not  reach 
^If  their  natural  sis&e,  and  of  course  required  twice  as 
many  to  fill  a  pottle  as  would  do  it  in  a  good  year. 

In  wet  years  the  straw  is  of  less  importance  in  this 
point  of  view,  but  in  years  moderately  wet,  the  use  of 
strawing  sometimes  makes  watering  wholly  unnecessaiy, 
when  gardeners  who  do  not  straw  are  under  the  necessity 
of  resorting  to  it ;  and  we  all  know  if  watering  is  once  be- 
gun, it  cannot  be  left  off  till  rain  enough  has  fallen  to 
give  the  ground  a  thorough  soaking. 

Even  in  wet  years  the  straw  does  considerable  service, 
heavy  rains  never  fail  to  dash  up  abundance  of  mooldy 
and  fix  it  upon  the  berries,  this  is  enturely  prevented,  ai 
well  as  the  dirtiness  of  those  berries  that  lean  down  npoa 
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the  earth,  so  that  the  whole  crop  is  kept  pure  and  clean : 
no  earthy  taste  will  be  ohserved  in  eating  the  fruit  that 
has  heeii  strawed,  and  the  cream  wliirh  is  sometimes  soil' 
ed  when  mixed  with  strawbeniesj  hy  the  dirt  that  adheres 
to  them,  especially  in  the  early  pa.rt  of  the  season,  will 
retain  to  the  last  drop  that  unsullied  red  and  white,  which 
give  almost  as  much  satisfaction  to  the  eye  while  we  are 
eating  it,  as  the  taste  of  tliat  most  excellent  mixture  does 
tn  the  palate. 


No.  60. 

On  the  Advantages  of  Grafting  Walnut,  Mulberry,  and 
Cheanut  Trees.  By  Thomas  Andkew  Knight,  Jb's- 
quire,  F.  R.  S.  ^c* 

IN  the  course  of  very  extensive  experience  in  the 
propagation  of  apple  and  pear  trees,  I  found  that  the  de- 
tached parts  of  the  bearing  branches  of  old  trees  of  those 
species,  when  employed  as  grafts,  never  formed  what 
eould  with  propriety  he  called  young  trees :  the  i^tocks 
appeared  to  afford  nutriment  only;  and  the  new  plants 
retained,  tn  all  instances,  the  character  and  habits  of  the 
bearing  branches  of  which  they  once  formed  parts;  and 
generally  produced  fmit  the  second  or  third  yeai-  after 
the  grafts  had  been  inserted-! 

I  was  therefore  induced  to  hope,  that  the  eStcts  of  time 
might  be  anticipated  in  the  culture  of  several  fruits,4ne 

•  Nicholson,  vol.  IP,  p.  17S.  From  the  Trantatlior}i  <^ lla  Sbniaillurai  So. 
tiny,  vol.  1,  p.  60- 

-f-  Columella  a.ppfan  to  hxre  tnown,  thu  acutlini;  (if  a  bearing  branch  did 
not  fcmo  ■  young  tree  -,  for  speaking  of  cultings  of  the  *inc  (sonun)  be  atjt, 
"  optimk  habcntnr  a  lumbi* ;  tecunda  ab  htimcrb ;  lertia  summk  in  Wle  Iccia, 
quz  celcrrimc  comprehendunt,  et  luni  feraciors,  »ed  ct  qu«n  aelCR&Bt 
De  .iricribui,  chap.  3. 
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trees  of  irhicb  remain  anprofluctive  ditriDg  many  jean 
after  they  arc  plaoted :  and  tbat  parts  of  tlie  beaiing 
branehea  of  those,  detached  from  the  old  trees,  and  ciU' 
ployed  as  giafts,  would  still  rctaia  the  characteruul  ha- 
bits of  bearing  branches. 

Haviiis;  therefore  planted  iu  the  spring  of  179ft  taM 
walnat  trees,  of  two  years  old,  ia  garden  pots^  I  raisnl 
Ihem  up  to  tlie  bearing  branches  of  an  old  walnut  tree,  b; 
placing  tbcm  oti  the  top  of  poles  placed  in  the  earth;  and 
I  grafted  them,  by  approach,  with  parts  of  the  bearins 
brauclies  of  the  old  tree.  A  union  took  place  during  the 
summer,  and  iu  the  autamn  the  grafts  were  dctacheil 
from  the  parent  stock.  The  plants  thus  obtained  were 
planted  in  a  nursery,  and  without  any  pecaliar  care  or 
management,  produced  both  male  and  female  blossonu  in 
the  third  succeeding  spring,  and  have  since  afforded  blos- 
soms every  season.  The  frost  has,  liowevei,  rendeted 
tbeir  blossoms,  as  well  as  those  of  other  trees  in  tbeir 
vicinity,  wholly  unproductive  during  the  last  three  years, 
and  in  the  spring  of  1803,  almost  wholly  destroyed  Ok 
wood  of  the  preceding  year.  A  similar  experiment  wm 
made  in  the  same  year,  but  under  many  disadvanta^Hf 
on  the  mulberry  tree.  I  bad  not  any  young  plants  of 
this  tree,  and  therefore  could  only  make  the  experilieDl 
with  scions  of  one  year  old ;  and  of  these  I  had  only  two, 
which  had  spning  from  the  roots  of  a  young  tree,  In  Uie 
preceding  year.  These  were  planted  in  pots,  and  niisrd 
t<^^e  bearing  branches  of  an  old  tree,  in  the  tuaiuial 
haFe  already  described  in  speaking  of  the  walnot  iNf. 
One  of  these  scions  died ;  the  other,  which  had  but  Toy 
few  roots,  succeeded;  and  the  young  grafted  tree  boie 
fruit  the  third  year,  and  has  continued  annually  prodnc- 
live.  In  the  last  spring  I  introduced  it  into  my  vinaj, 
where  its  fruit  ripened  in  the  greatest  siaie  of  petftc 
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Ron,  io  the  beginning  or  the  present  month,  [Jaouaiy, 

Birth  the  walnut  and  mulberry  tree  succeed  eo  ill  wlieo 
grafted,  unless  by  approaeli,  tliat  I  can  ecnrcely  recom- 
Dieud  attempts  to  propagate  thetn  in  any  other  way :  bat 
when  they  snccced  by  other  modes  of  grafting,  nearly 
the  same  advantages  will  probably  be  obtained:  the  ha- 
bit of  the  bearing  branch  i^,  however,  least  disturbed  by 
Rafting  by  approach. 

The  Spanish  ehesnut  sueceeds  readily  when  grafted 
in  almost  any  of  the  usual  ways,  and  when  tlie  grafts 
are  taken  from  bearing  branches,  the  young  trees  afford 
blossoms  in  the  sueceeding  year :  and  I  am  much  inclined 
to  think,  from  experiments  I  have  made  on  this  tree,  that 
by  selecting  those  varieties  which  ripen  their  fruit  early 
io  the  autumu,  and  by  propagating  with  grafts  or  buds 
from  young  and  vigorous  trees  of  that  kind,  which  have 
just  attained  the  age  necessary  tn  en&ble  them  to  beor 
fruit,  it  might  be  cultivated  with  much  advantage  in  this 
country,  both  for  its  fruit  and  timber.        , 

I  have  tried  similar  experiments  on  many  other  species 
of  trees,  and  always  with  tlie  same  result;  and  I  enter- 
tain no  doubt,  that  the  effects  of  time  might  be  thus  antt> 
cipated  in  the  culture  of  any  fruit,  which  is  not  produced 
till  the  seedling  trees  acquire  a  ccm^derable  age.  For  I 
am  thoroughly  confident,  from  very  extensive  and  long 
experience,  that  tlie  graft  derives  nuti-iroent  only,  and  not 
gn>wth,  from  the  young  stock  in  which  iti«  inserted;  and 
that  with  the  life  of  the  pai-ent  stock  the  graft  retains  \t9 
habits  and  its  constitution. 
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No.  6i. 

•flu  Inquiry  into  the  Causes  of  the  Decay  of  WooAy  wU 
the  Means  tif  preventing  it.  By  Charles  H.  Parbt, 
M.B.* 

THE  power  of  wood  in  different  fonns  to  snpply  loxa- 
rjf  to  promote  science^  and  to  guard  and  prolong  hnnan 
life,  has  made  the  means  of  preserving  it  from  decay 
highly  interesting  to  mankind.  With  this  view  varioos 
premiums  have  been  offered  by  this  and  other  economical 
societies.  The  object  of  the  following  disenssion  is  to 
suggest  the  best  means  of  prevention^  chieiy  by  inquiring 
into  the  nature  and  sources  of  the  evil  against  which  it  is 
intended  to  guard. 

Wood^  when  killed  by  being  separated  from  its  root, 
is  subject  to  gradual  destruction  from  two  causes^ — rot- 
ting, and  the  depredations  of  insects. 

Of  the  rot  there  are  two  supposed  kinds^  as  they 
affect  wood,  first,  in  the  open  air^  or  secondly^  under 
cover. 

The  first  is  that  which,  in  the  terms  of  our  premium. 
Glass  7 9  No.  3,  is  said  to  occur  to  ^^bam  and  other 
outside  doors,  weather-boarding,  gates,  stiles,  and  im- 
plements of  husbandry :''  To  which,  if  there  were  any 
need  of  tliis  minute  specification,  might  have  been  add- 
ed posts^  rails^  paling,  water-shoots,  and  various  other 
objects. 

The  second  ii;  well  known  under  the  name  of  the 
dry-rot,  the  cause  and  prevention  of  which  are  the  sub- 
jects of  a  premium  by  the  Society  of  Arts  in  London. 

Animal  and  vegetable  substances  possess  certain  com- 
mon properties  and  movements,  wliich  constitute  what  is 

*  Nichol8on«  vol.  19»  p.  328.    From  Papen  of  the  Bath  and  WcttofEt^laae 
Sociity^  foL  11,  p.  32Gi 
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called  life.  When  that  state  ceases,  and  these  properties 
and  motions  uo  longer  exist,  the  bodies  become  sub- 
ject to  the  chemical  and  mechanical  laws  of  all  other 
,    matter. 

When  perfectly  dry,  and  in  certain  degrees  of  tempe- 
rature, both  seem  to  be  scarcely  capable  of  spontaneous 
decay.  On  this  principle  vast  quantities  of  salmon  are 
annually  conveyed  in  a  frozen  state  to  London  from  the 
north  of  England  and  Scotland;  and  the  inhabitants  of 
the  still  more  northem  regions  constantly  preserve  their 
food,  by  freezing,  unchanged  through  the  longest  winters. 
The  gelatinous  and  other  soluble  parts  of  animal  sub- 
atances,  when  extracted  by  boiling,  and  kept  in  a  soft 
moist  stale,  very  readily  putrify.  But  if  the  same  mat- 
ter be  dried  by  a  gentle  heat,  and  secluded  from  moistnre 
and  air  by  being  kept  in  bottles  or  metallic  cases,  it  will 
remain  very  long  without  decay.  This  is  the  theory  of 
that  well-known  and  useful  substance,  portable  soup. 
lu  the  burning  climate  of  Africa,  when  it  is  intended  to 
preserve  a  dead  animal  for  food,  all  that  is  necessary  is 
to  cut  the  muscular  parts  into  thin  strips,  from  which,  in  a 
few  hours,  the  heat  of  the  sun  exhales  all  moisture,  re- 
ducing them  to  a  substance  like  leather  or  born,  which 
proves  to  [)e  unsusceptible  of  future  decay  from  putrefac- 
tion. So  also  etitire  human  bodies,  buried  in  the  arid 
sands  of  those  countries,  have  often  been  found  converted 
by  exhalation  and  absorption  of  their  natural  moisture 
into  a  dry  hard  sort  of  mummy,  incopable  of  any  fartlier 
change  from  the  agency  of  those  causes,  to  which,  in  such 
situations,  they  are  exposed. 

Similar  causes  produce  the  same  effects  on  wood. 
Kven  under  less  rigid  circumstances  of  this  kind,  as  in 
the  roofs  and  other  timber  of  large  buildings,  it  conti- 
nues for  an  astonishing  length  of  time  unchanged ;  wit- 
ness the  timber  of  that  noble  edifice,  Westminsler  Hall. 
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boilt  Uy  Richard  n,  itilSff?;  anil  I 
ry  instance  quoted  by  l)r.  Uarw 
work,  the  Pliytologia,  of  the  gates  of  the  old  Saint  Peter'!  i 
church,  in  Rome,  wliicli  were  said  to  have  conthiafll 
withcrat  totting,  from  the  time  of  th*  i*nippror  CoD^n- 
*inc  to  that  of  pope  Eiic;pne  IV,  a  period  of  eleven  hun- 
dred years.  On  Ute  other  hand,  wood  will  remain  for 
agen  with  little  change,  when  contintially  immerted  la 
tvater,  or  even  when  deeply  buried  in  the  earth ;  as  In 
the  piles  and  butti^sses  of  bridges,  and  in  Tarions  mo- 
rasses. These  latter  facts  seem  to  show,  (hat,  if  (he  w- 
cess  of  atmospherical  air  is  not  necessary  to  the  decay  of 
wood,  it  is,  at  least,  highly  conducive  to  it. 

In  posts  fixed  in  the  ground  and  exposed  to  (be  vea- 
ther,  We  constantly  find  that  part  soonest  decay,  which  is 
just  above  or  within  the  ground.  So  also  where  there  is 
an  accidental  hole  in  an  exposed  surface,  or  any  artifi- 
cial cavily,  as  in  a  mortice  and  tenon,  or  the  part  wta«n 
pales  nearly  (ouch  the  rails  on  which  they  arc  nailed, 
there  the  wood  universally  begins  first  to  moulder  away. 
The  same  thing  happens  with  regard  to  horizontal  nils 
themselvp)i,  which,  when  made  of  the  same  materiib. 
rot  much  sooner  than  the  pales  which  they  support 
These  facts  are  very  easibi'  explained.  They  clearly  show. 
that  the  great  cause  of  decay  is  the  constant  action  of  wafer 
aided  hy  air.  which  most  affects  those  points,  where  it 
is  most  retained,  hut  has  less  operation,  where,  as  in  tlie 
perpendicular  pales,  it  chiefly  runs  off  by  its  own  gravitv, 
so  that  the  little  which  remains  is  easily  and  quickly  ab- 
stracted by  the  co-operating  power  of  the  sun  and  wind. 

The  change  which  I  am  describing  is  the  consequence 
of  putrefactive  fermentation;  a  chemical  operatioo.  in 
which  the  component  parts  of  the  wood  form  new  com- 
binations  among  themselves,  and  with  the  water  wfaieli  B 
essential  to  the  process.     The  precise  nature  of  these 
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ne,w  cninfiouiid»  has  not  lieen  ascertained;  but,  so  far  as 
they  are  known,  they  eonsUl  of  certain  gnses.  or  species 
of  air,  which  fly  off,  and  leave  l>ehind  a  powder,  consist- 
ing chiefly  of  carlion  or  charcoal,  and  th«  earth  which  en- 
tered into  the  original  comiMJsition  of  the  wood. 

Beside  this  chemical  change  depending  on  watcri  that 
substance  tends  to  destroy  wood  exposed  to  the  open  air 
by  a  mechanical  operation.  Every  farmer  is  aequaiute4 
with  the  power  of  winter  in  mouldering  down  the  earth  of 
his  fallows.  It  is  equally  well  known,  that  porous  free- 
stone aplita  and  ahivers  during  severe  winters.  These 
effects  are  produced  by  frost,  which,  acting  on  the  water 
ID  the  pores  or  interstices  of  these  substances,  expands  it 
by  conversion  into  ice,  ami  thus  bursts  the  mioute  cells  in 
which  it  was  contained.  There  can  be  no  doubt,  that 
a  similar  operation  takes  place  to  a  certain  extent  in  ex- 
posed wood,  and  thus  in  some  degree  promotes  its  de- 
struction. 

It  appears,  then,  that  the  contact  of  water  and  air  are 
tbe  chief  causes  of  the  decay  of  wood.  If,  therefore,  any 
means  can  be  devised,  by  which  the  access  of  moisture 
and  air  can  be  prevented,  the  wood  is  so  far  secure  against 
decay.  This  principle  may  he  illustrated  by  supposing 
a  cylinder  of  dry  wood  to  be  placed  in  a  glass  tube  or 
case,  which  it  exactly  fills,  and  the  two  ends  of  which 
are,  as  it  is  called,  hermetically  sealed,  that  is,  entirely 
closed  by  uniting  the  melted  sides  of  each  end  of  tbe 
tube.  Who  will  doubt  that  such  a  piece  of  wood  might 
remain  in  the  open  air  a  thousand  years  unch«nged  ?  Or 
let  us  take  a  still  more  apposite  illustration  of  this  fact; 
that  of  amber,  a  »i:itive  bitumen,  or  resin,  in  which  a  varic- 

I  ty  of  small  flies,  fllaments  of  vegetables,  and  others  of  the 
most  fragile  substances  are  seen  imbedded,  having  been 
preserved  from  decay  much  longer  probably  than  a  thou- 

[    sand  years,  and  with  no  apparent  tendency  to  change 
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for  ten  times  that  period.  Let  us  see  then  if  we  cannot, 
by  the  exclusion  of  moisture  and  air^  find  means  of  ^irta- 
ally  placing  our  limber  in  a  case  of  glass  or  amber. 

With  this  view,  various  expedients  have  been  employ- 
ed, of  which  the  most  common  is  covering  the  surface  with 
paint ;  which  is  oil  mixed  with  some  substance  capable 
of  giving  it  the  eolour  which  we  desire.  It  is  well 
known,  that  several  of  the  oils,  as  those  of  Hnseed^  hemp- 
seed,  &c.  become  dry  when  thinly  spread  on  any  hard 
substance.  The  drying  quality  is  much  assisted  by  their 
being  previously  boiled  with  certain  metallic  oxides^ 
more  especially  that  of  lead,  litharge*  The  crust  so 
formed  is  with  difficulty  penetrated  by  moftture  or  air. 
For  this  purpose  drying  oil  is  spread  on  silk  or  linen,  in 
the  manufacture  of  umbrellas;  and  will  tolerably  well 
succeed  in  confining  hydrogen  gas,  or  infiammable  ur,  in 
ilie  construction  of  air-balloons.  Hence  we  see  the  mode 
iu  which  the  application  of  paint  on  wood  serves  to  de- 
fend it  against  the  causes  of  destruction. 

When  paint  is  employed  within  doors^  it  is  customaiy 
to  add  to  the  oil,  beside  the  colouring  matter,  some  essen- 
tial oil  of  turpentine,  which  not  only  makes  it  dry  more 
readily,  but,  by  giving  it  greater  tenuity,  causes  it  to  flow 
more  freely  from  the  brushy  and  therefore  to  go  fartlier  in 
the  work.  For  the  same  purposes  I  observe  it  forms  a 
part  of  the  paint  used  on  wood  and  iron  work  in  the  open 
air;  but,  as  it  appears  to  me,  most  impi*operly:  For  I 
have  remarked  that  on  rubbing  wood  painted  white,  and 
long  exposed  to  the  weather,  the  white  lead  has  come  off 
in  a  dry  powder  like  whiting;  as  if  the  vehicle  which 
glued  it  to  die  wood  had  been  decomposed  and  lost^  leav- 
ing only  the  pigment  behind :  And  I  have  been  much  in- 
clined to  suspect,  that  this  has  arisen  from  the  oil  having 
been  too  much  opened,  as  the  workmen  call  it,  or  having 
its  thickness  and  tenacity  too  much  diminished  by  a  su- 
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liprabnndance.  of  the  oil  of  turpeiitiiie.  In  lliis  state  it 
may,  in  x-arious  ways,  be  more  readily  acted  on  by  water 
andair.  We  know,  that  the  properties  of  what  are  call- 
ed  unctuous  or  fat  oils  are  much  changed  by  the  ailmix- 
tnre  of  the  volatile  or  essential  oils.  On  this  principle  we 
succeed  in  getting  grease  out  of  woollen  cloths  by  oil  of 
turpentine ;  hut  whether  the  same  change  is  produced  on 
tbe  drying  oils,  I  have  not  learned. 

It  appears,  then,  that  these  drying  oils  either  hy  them- 
selves, or  boiled  with  metallic  oxides,  will  form  a  var- 
nish on  wood;  but  it  may  be  questioned  how  far  the  co- 
louring matters,  with  which  they  are  usually  mixed,  con- 
tribute to  increase  their  preservative  power.  I  do  no^ 
however,  deny,  that  they  may  be  serviceable  in  this  and 
other  views.  They  might  be  supposed  to  enable  the  oil 
to  lay  tirmer  hold,  as  it  were,  on  the  wood ;  and  they  may 
serve  to  increase  the  thickness  of  the  defensive  covering. 
The  first  of  these  points  is  of  some  importance;  for  we  ob- 
serve that  the  paint  on  street  doors,  which  is  become 
thick  by  frequent  incrustation,  is  apt,  from  the  strong  in- 
fluence of  the  summer's  sun,  to  separate  from  the  polished 
wood  beneath,  and  rise  in  large  blisters ;  probably  in 
consequence  of  a  greater  expansion  in  the  crust  itself 
than  in  the  subjacent  wood.  Here,  therefore,  the  colour- 
ing matter  of  the  paint  fails  to  produce  the  desired  effect ; 
and  as  to  the  second  end,  or  that  of  increasing  the  tbick- 
ness  of  the  covering,  that  may,  probably,  he  much  more 
effectually  accomplished  than  by  the  mere  addition  of 
pigments,  some  of  which  are  capable  of  chemical  decom- 
|>osition,  and  all  arc  costly.  This  purpose  an  ingenious 
artist  has  of  late  attempted  to  answer,  by  recommending 
an  admixture  of  rond-dust ;  and  for  that  and  other  means 
I  of  reducing  the  price  of  paints,  has  obtained  a  preminm 
I  from  the  London  Society  of  Arts.  However  just  the  ge 
I     neral  principle  in  this  case  may  be.  the  npplicaljon  i» 


801' »        On  Preventing  ihs  Becajf  qf  Wood. 

somewhat  nnphilosophical;  unless  it  shall  be  found, 
will  scarcely  be  admitted,  that  dost  of  every  chemical  and 
mechanical  quality  will  equally  or  sufllcientty  answer  the 
intended  purpose. 

Some  material  of  tlus  kind,  selected  with  greater  pre- 
cision, may  however  undoubtedly  be  useful ;  and  none  I 
think  promises  more  fairly  than  siliceous  or  fluty  sand* 
which,  so  far  as  we  know,  is  absolutely  indestructaUe^ 
and  which  may  be  easily  procured  from  the  seashore, 
and  from  the  currents  of  the  clear  rivers  and  roads  in 
Berkshire  and  other  counties  abounding  with  siliceous 
stones.  Sand  from  the  sea  must  first  be  cleared  from  aH 
saline  impregnations  by  washing  in  several  waters ;  and 
any  sand  may  be  obtained  of  the  fineness  desired,  by 
mixing  it  with  water  in  a  tub,  and  after  having  stirred 
the  whole  well  together,  pouring  out,  in  a  longer  m* 
shorter  time,  the  muddy  water,  from  wliieh  the  sand 
will  settle  by  its  own  gravity,  in  a  state  fit  for  use  when 
dried. 

More  than  thirty  years  ago  this  subject  presented  itself 
to  my  mind,  on  seeing  some  water-shoots,  which  had 
been  pitched  and  painted  in  the  eommon  way,  takw 
down  in  a  state  of  complete  rottenness.  I  had  read  4hat 
charcoal,  buried  in  the  moist  earth,  had  come  down  4o  us 
perfectly  sound  from  the  times  of  the  Romans;  and  that 
posts  long  withstood  the  same  moisture,  if  the  part  in- 
tended to  be  put  into  the  ground  was  charred  all  louad  to 
a  certain  depth.  Impressed  with  these  faets,  I  deter- 
mined to  try  an  artificial  coat  of  charcoal ;  and  when  nw 
water-shoots  were  constructed,  I  strongly  and  carefully 
rubbed  them  with  a  coat  of  drying  oil,  which  I  imme- 
diately dredged  all  over  with  a  thick  layer  of  charcoal 
finely  powdered,  and  contained  in  a  muslin  bag.  After 
two  or  three  days,  when  the  oil  was  thoroughly  dried; 
and  firmly  retained  the  greatest  part  of  the  charooal,  I 
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fced  ulTwhat  was  loose,  and  over  that  which  adhered 
I  applied  a  coat  of  common  lead-cohiiiied  paint,  and  a 
few  days  after,  a  second.  The  whole  hecame  a  firm  and 
solid  crust;  after  which  the  shoots  were  put  into  their 
place*),  and  liciug  examined  many  years  afterward,  ap- 
peared  perfectly  sound.  Any  other  colour  would  proba- 
bly have  succeeded  equally  H-ell  with  that  which  I  em- 
ployed. I  do  not  think  that  lamp  hlaek,  which  is  a  pure 
dpeciei;  of  charcoal,  would  have  answered  the  purpose 
of  forming  a  thick  defensive  covering  so  well  as  the 
grosser  charcoal  which  I  used.  But  whatever  sort  of 
charcoal  is  employed,  it  ought  either  to  he  fresh  made, 
or  heated  again  in  close  vessels,  so  as  to  expel  the  water 
which  it  greedily  attracts  from  the  air. 

To  all  compositions  formed  from  drying  vegetable  olU 
there  is  tins  objection;  that  however  well  tliey  may  an- 
swer the  end  proposed,  llicy  are  too  dear  for  that  great 
consumption,  which  is  usually  required  for  outside  work. 
For  this  and  other  reasons,  various  other  substances  have 
been  employed  for  the  same  puiiiosc. 

Of  these  the  most  common  ii^  pitch,  which  is  well  known 
to  he  the  resinous  matter  melted  by  heat  out  of  the  pine 
tribe  of  trees  in  form  of  tar,  and  afterwards  burdened  by 
evaporation.  It  is  applied  hot.  and  when  cold,  makes  a 
moderately  hard  varnish.  It  does  not  however  appear, 
in  fact,  to  answer  the  purpose  so  well  as  might  have  been 
expected.  The  sun  at  first  meltsjt,  so  thaf  it  runs  off  in 
drops,  or  adheres  to  every  thing  which  touches  it;  and 
the  united  influence  of  air  and  water  seemii  to  make  it 
brittle  and  powdery  like  resin.  Kxperience,  therefore, 
shows  it  to  be  of  little  value.  Neither  is  it  probable  that 
it9  powers  would  be  much  improved  by  admixture  with 
charcoal,  sand,  or  other  similar  substances.    Many  mem- 
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hers  of  this  Society  may  recollect  its  application  twenty      ^H 
years  ago  on  the  red-deal  shingled  roofs  of  part  of  our     ^^| 
^_L  Vol.  p  p  ^^^I 
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market,  lu  this  case  it  was  used  hot,  mixed  with  Bpanisk 
brown,  and  hardened  by  sand  sifted  over  it  with  a  sieve ; 
notwithstanding  which  it  seems  to  have  left  the  wood  like 
the  unmixed  pitch,  and,  though  frequently  renewed,  has 
not  prevented  the  necessity  of  vai'ious  repairs  within 
these  last  five  years.  The  original  boards  are  now  ev^ 
where  more  or  less  in  a  state  of  decay. 

The  bituminous  substance  melted  by  heat  out  of  eoal, 
and  commonly  called  coal  tar,  has  been  strongly  recimi- 
mended  for  this  purpose  by  that  ingenious  philosopher 
Lord  Duudonald.  I  have  tried  it  largely  and  unsuccess- 
fully, though  perhaps  not  fairly ;  for  the  workmen  whom 
I  employed,  in  order  to  make  it  work  more  easily,  added 
to  it  oil  of  turpentine,  which  certainly  diminished  its  du- 
rability by  rendering  it  more  miscible  with  water.  J  am 
however  inclined  to  believe,  that  no  substance  of  this  kind^ 
used  by  itself,  will  become  sufficiently  dry  and  hard  to 
resist  the  influence  of  the  weather. 

As  animal  oils  are  considerably  cheape^  ihan  those 
expressed  from  vegetables,  attempts  have  been  made  to 
communicate  to  them  a  drying  quality.  This  has  been 
effected  by  dissolving  in  them  while  hot  varioua  sub- 
stances capable  of  being  melted,  in  such  a  portion  that 
the  whole  mass  would  become  dry  and  hard  when  cold. 
Bees'  wax,  resin,  and  brimstone  are  found  to  have  this 
property.  Some  of  them,  when  united  with  drying  oil, 
have  long  been  employed  for  making  boots  and  shoes 
water-proof,  or  impervious  to  moisture.*    But  they  will 

*  For  this  purpose  tlierc  is  the  following  receipt  by  Mr.  Barker,  in  sir  John 
Hawkins's  edition  of  that  entertaining'  work,  Isaac  Walton's  Complete  Angkr: 
fourth  edition,  page  223.  "  Take  a  pint  of  linseed  oil,  with  half  a  pound  of  mat- 
txm  suet,  SIX  or  eight  otmces  of  bees'  wax,  and  half  a  pennyworth  of  resio.  Boil 
all  this  in  a  pipkin  together ;  so  let  it  cool  till  it  Ik;  milk.warm.  Then  take  a 
litdc  hair-bnisb,  and  lay  it  on  your  now  hoots ;  but  it  is  best  that  this  ttuffbe 
laid  on  before  the  boot-maker  makes  the  boots ;  then  brush  them  once  over  with 
it  after  they  come  from  him.  As  for  old  boots,  you  must  lay  it  on  when  ymtf 
boots  be  dn." 
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also  succeed  when  mixed  with  train  oil,  which  U  obtain- 
ed from  the  blubhcr  of  the  whale.  In  the  second  volume 
of  the  Memoirs  of  tins  Society,  pi-inted  in  the  year  1783, 
there  in  the  foHowins  receipt.  '-McU  twelve  ounces  of 
resin  in  an  iron  pot  or  ketlle;  add  three  gallons  of  train 
oil  and  three  or  four  rolls  of  brimstone ;  anS  when  the  PC- 
Kin  and  hrimatoue  are  metled  and  liecorae  thin,  add  as 
much  Hpanish  hi-owti,  or  red  or  yellow  oehre,  or  any  co- 
lour you  want,  first  {ground  iiue.  with  some  of  the  oil,  as 
will  give  the  whole  as  deep  a  shade  as  you  like.  Then 
lay  it  on  with  a  brush  as  hot  and  thin  as  yon  can.  Some 
days  .after  the  first  eoat  is  dried,  give  it  a  second.  It  will 
preserve  plank  for  ages,  and  keep  the  weather  from  driv- 
ing through  brick- work.'*     Page  114. 

This  composition  I  tried  about  eighteen  years  ago  on 
some  elm  paling,  substituting  for  the  colouring  matter 
one  or  two  coats  of  common  white  paint  for  the  sake  of 
the  appearance.  This  paling  appears  to  me  to  be  in 
every  part  of  it,  which  was  covered,  as  sound  as  when  it 
was  first  put  up. 

As  compositions  of  the  ri^sinous  kind  arc  apt  to  crack 
and  become  powdery,  like  the  varnish  of  carriages,  by 
exposure  to  weather,  it  is  not  improbable,  that  this  effect 
may  be  in  some  measure  counteracted  by  the  mixture  of 
a  small  proportion  of  bees'  wax.  Such  a  compound  £ 
have  used,  but  iu  the  quantity  of  eight  ounces  to  the  gal- 
lon found  it  too  slow  iu  drying,  and  capable  of  being  easi^i 
ly  scraped  off  with  the  nail.  Wax  is  also  at  this  time 
very  scarce  and  dear. 

All  the  substances  contained  in  these  mixtures  are  ca- 
pahle  of  perfect  incorporation  with  each  other  by  heat, 
and  when  separately  exposed,  are  with  great  difficulty 
acted  OR  by  water  or  air  in  any  heat  which  occurs  in  our 
climate.  They  should  be  applied  hot  with  a  common 
painter's  brush  OQ  the  wood  which  is  previously  very 
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dry,  80  as  to  sink  deeply  iiitu  its  pores;  aod  Uio^ 
first  they  are  apparently  liomewliat  grpasy  when  cold*; 
after  some  days  tliey  make  a  Unn  varuisb,  wbicb  does  not 
come  off  on  rubbini;.  When  it  in  i-ecjuired  to  give  beauty 
to  the  work,  colouring  matters  may  either  be  added  lu 
the  mixture,  o'l  afterward  applied  over  it  in  form  of  com- 
mon paint.  Two  coats  of  the  composition  tthuutd  always 
be  given;  and  in  all  componnd  miichiHerj-,  Ute  liepanite 
parts  should  be  so  varnished  before  they  ai'e  put  toge- 
ther; after  which  it  will  be  prudent  to  give  a  tbird  coat- 
ing to  the  juinU,  or  to  any  other  part  which  is  pecDliarlj' 
exposed  to  the  action  of  moisture,  i^uch  as  water-shuots, 
flood  gates,  the  beds  of  carta,  the  to|is  uf  posts  and  rails, 
aod  all  timber  whii!b  is  near  or  within  the  ground.  Kacli 
coat  should  be  dry  before  the  parts  are  joiucd,  or  (he  last 
coat  applied. 

These  compositions  are  equally  efficacions  in  keeping 
iron  from  decay  by  rusting.  They  might  also  be  very 
advantageously  employed  in  renderini-  water-tight  tke 
plaisicr  which  is  used  to  case  the  outside  of  the  arches  of 
vaults  unshelteiTd  by  roofs,  provided  the  mortar  wen- 
made  perfectly  dry,  and  the  covering  of  the  arch  brought 
up  to  an  angle,  instead  of  making  it  follow  the  form  ol 
the  arch  in  an  elipse  or  the  segment  of  a  circle. 

It  is  necessary  to  mention,  that  compositions  made  uf 
hot  oil  should  for  the  sake  of  security  be  heated  in  melal- 
^C  or  glazed  earthen  vessels  in  the  open  air.  For  when 
•ever  oil  is  brought  to  the  boiling  point,  or  600°  of  Fah- 
renheit's thermometer,  the  vapour  immediately  catche* 
fire,  although  not  in  contact  with  any  flame :  and  thougli 
a  lower  degree  of  temperature  than  that  of  boiling  should 
be  used  in  this  procees,  it  is  not  always  practica)>le  ei- 
ther exactly  to  regnlate  the  heat,  or  to  prevent  the  OVCI- 
flowing  of  the  materials,  in  cither  of  «Lich  cases,  i 
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llie  melting  performed  in  a  liousu,  the  most  fatal  accidentR 
might  follow. 

The  following  is  the  proportion  of  the  above  ingre- 
dients, and  the  mode  of  mixing  them,  whieh  I  should  re- 
commend. 

Take  twelve  ounces  of  resin,  and  eight  ounces  of  roll 
brimidtonp,  each  coarsely  powdered,  and  three  gallons  of 
train-oil.  Heat  them  slowly,  gradually  adding  four 
ounces  of  bees'-wax,  cut  into  small  bits.  Frequently  stir 
the  liquor,  which,  as  soon  as  the  solid  ingredients  are  dis- 
solved, will  be  fit  for  use.  What  remains  unused  will 
become  solid  on  cooling,  and  may  be  re-melted  on  subse- 
quent occasions. 

If  the  addition  of  charcoal  powder  or  siliceous  sand 
contributes  to  the  durability  of  drying  oil,  it  may  proba- 
bly have  a  similar  effect  on  this  composition ;  but  whether 
it  may  be  best  to  mix  them  with  the  ingredients,  or  apply 
them  afterward,  I  cannot  from  experience  (ell.  In  the 
latter  case,  the  powder  should  be  sifted  on,  while  the  first 
coat  of  the  composition  is  still  hot;  and,  after  some  days, 
when  that  is  dry,  should  have  a  brush  gently  passed  over 
it,  in  order  to  remove  all  the  particles  which  do  not  ad- 
here; after  which  other  coats  of  the  composition  may  bp 
applied,  as  before  directed. 

This  is  all  which  occurs  to  me  as  to  the  mode  of  pre- 
nerving  wood  when  exposed  to  the  weather. 
{To  be  concluded  in  our  next  number.^ 

NO.  62. 
Besci'iption  of  the  Method  employed  at  Jlstracan  far 
making  grained  Parchment  or  Shagreen,     Bij  Pre- 
fesBov  Pali..\s.* 

TH£  process  for  preparing  shagreen  is  a  very  old 
oriental  invention,  not  practised  in  Europe,  and  which, 

•  TMoch,  vol.  6,  p.  317. 
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M  fkr  as  I  know^  has  never  yet  been  detmbed;  thouglh 
Basil  Valentin^  is  pretty  right  in  what  he  says  of  it  in 
generaL  It  is  one  of  those  arts  of  the  East^  which^  like 
that  of  the  Tnricey  dye  for  cotton^  the  preparation  oi  Rus- 
sia leather^  isinglass^  &c.  have  remained  unknown  and 
nnemployedy  not  beeanse  they  are  kept  seerets^  but  be- 
eanse  none  of  tiie  European  tnvellers  ever  took  the  tnm- 
ble  to  leim  them^  and  because  the  materials  used  are  not 
so  conunon  and  so  cheap  in  Ekirope.  It  may  beof  seae 
vtility^  therefore^  if  I  here  give  a  circnmstantial  descrip- 
tion of  this  art  as  it  is  practised  at  Astraean  by  the  Tar- 
tars and  Armenians^  especially  as  the  method  of  tiiese 
people  is  perfectly  similar  to  that  used  in  Turkey^  Perna, 
and  various  parts  of  Bucharia,  and  as  the  shagreen- 
makers  of  Astraean  acknowledge  that  they  obtained  the 
process  originally  from  Persia. 

All  kinds  of  horses'  w  asses'  skin,  which  have  been 
dressed  in  such  a  manner  as  to  appear  grained,  are  by 
the  Tartars  called  swufcevj  by  the  Persians  aogre,  and 
by  the  Turks  sagriy  from  which  the  Europeans  have 
made  shagreen  or  chagrin.    The  Tartan  who  reside  at 
AstraciBn,  with  a  few  of  the  Armenians  of  that  city,  are 
the  only  people  in  the  Russian  empire  acquainted  with 
the  art  of  making  shagreen.     Those  who  follow  this  oc- 
cupation not  only  gain  considerable  profit  by  the  sale  of 
their  production  to  the  Tartars  of  Cuban,  Astraean,  and 
€asan^  who  ornament  with  it  their  Turkey  leather  boots, 
slippers^  and  other  articles  made  of  leather ;  but  they  de- 
rive considerable  advantage  from  the  great  sale  of  horses- 
hides,  which  have  undergone  no  other  process  than  that 
of  being  scraped  clean,  and  of  which  several  thousands 
are  annually  exported,  at  the  rate  of  from  seventy-five  to 


*  See  3£  S.  Valentini  Mtteum  Mutfmm  oder  rol(fiandig0  Schan6uhfi(^a!4r 
mauriallien  und  j/tccweytii,  p.  439. 
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eighly-fivc  Fouliles  per  Imndred,  to  Persia,  wbere  there  is 
a  scarcity  of  sucli  bides,  and  from  whi<:h  the  greater  part 
of  llic  shagreen  manufactured  iii  that  country  is  prepai-ed. 
The  hind  part  only  of  the  hide,  however,  which  is  cat 
out  in  tliQ  form  of  a  crescent  about  a  Russian  ell  and  a 
half  in  length  across  the  loins,  and  a  short  ell  io  breadth 
along  tlie  baek,  can  properly  be  employed  for  shagreen. 
The  remaining  part,  as  is  proved  by  experience^  'm  im- 
proper for  that  purpose,  and  is  therefore  rejected. 

The  preparation  of  the  skins,  after  being  cut  into  the 
above  form,  is  as  follows: — They  are  deposited  in  a  tub 
filled  with  pine  water,  and  suOered  to  remain  tlierc  for 
several  days,  till  they  are  thoroughly  i^oakcd,  and  the 
hair  has  dropped  off.  They  arc  then  taken  from  the  tub, 
one  by  one,  extended  on  boards  placed  in  an  oblique  di- 
rection against  a  wall,  the  corners  of  them,  which  reach 
beyond  the  edges  of  the  board,  being  made  fast,  and  the 
hair  with  the  epidermis  is  then  scraped  ofl'with  a  blunt 
iron  scraper  called  ura/e.  The  skins  thus  cleaned  are 
again  put  in  pure  water  to  soak.  When  all  the  skins 
have  undergone  this  pai-t  of  the  process,  they  are  taken 
from  the  water  a  second  time,  spread  out  one  after  the 
other  as  before,  and  the  Rcsh  side  is  scraped  with  the 
game  kind  of  instrument.  They  are  carefully  cleaned 
also  on  the  hair  side,  so  thai  nothing  remains  but  the 
pure  fibrous  tissue,  which  serves  for  making  parchment, 
consisting  of  coats  of  wliite  medullary  fibres,  and  which 
has  a  resemblance  to  a  swine's  bladder  softened  in 
water. 

After  this  pre.paratiou,  the  workmen  take  a  certain 
kind  of  frames  called  fiilziy  made  of  a  straight  and  a 
semi-circular  piece  of  wood,  having  nearly  the  same 
form  as  the  skins.  On  these  the  skins  are  extended  in 
as  smooth  and  even  a  manner  as  possible  by  means  of 
oords:  and  (lining  the  operation  of  extending  them  they 
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are  several  times  bespriokled  with  water^  that  no  .yart 
bt  them  may  be  dry^  and  occasion  an  nneqnal  tension. 
After  they  have  been  all  extended  on  the  frames,  they 
are  again  moistened^  and  carried  into  the  honse^.whexf 
die  frames  are  deposited  close  to  each  other  on  the  .floor 
with  the  flesh  side  of  the  skin  next  the  ground.  The  up- 
per side  is  then  thickly  bestrewed  with  the  black  exceed- 
ingly smooth  and  hard  seeds  of  a  kind  of  goose-foot,  [eke* 
napodiwn  album^)^  which  ihe  Tartars  call  alabutOy  and 
which  grows  in  abundance^  to  about  the  height  of  a  man, 
near  the  gardens  and  farms  on  the  sonth  side  of  the  Vol- 
ga; and  that  they  may  make  a  strong  impression  on  the 
skins^  a  piece  of  felt  is  spread  over  them,  and  the  seed» 
are  trod  down  with  the  feet^  by  which  means  they  are 
deeply  imprinted  into  the  soft  skins.  The  frames,  with- 
out shaking  the  seeds^  are  then  carried  out  into  the  open 
air,  and  placed  in  a  reclining  position  against  a  wall  to 
dry,  the  side  covered  with  the  seeds  being  next  the  wall, 
in  order  ttiat  it  may  be  sheltered  from  the  sun.  In  thia 
state  the  skins  must  be  left  several  days  to  dry  in  the  sun^- 
until  no  appearance  of  moisture  is  obsen^ed  in  them; 
when  they  are  flt  to  be  taken  from  the  frames.  When 
the  impressed  seeds  are  beat  off  from  the  hair  side^  it  ap- 
pears full  of  indentations  or  inequalities^  and  has  acquired 
that  impression  which  is  to  (iroduce  the  grain  of  the  sha- 
green^ after  the  skins  have  been  subjected  to  the  last 
smoothing  or  scrapings  and  have  been  dipped  in  a  ley^ 
which  will  be  mentioned  hereafter^  before  they  receive 
the  dye. 

The  operation  of  smoothing  is  performed  on  an  in- 
clined bench  or  board,  which  is  furnished  with  an  iron 


*  Thii  cbenopoditun  is  oflen  used  as  food  by  the  German  coJonisU  oo  Cbe 
Volga,  on  account  of  the  frequent  failure  of  their  crops.  They  employ  it  f>Stf»y 
as  a  substitute  for  greens,  or  pound  the  seeds,  and,  with  the  addition  of  a  Kltfc 
meal,  form  them  into  bread. 
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and  is  cohered  with  thick  felt  or  sheep's  wool  on 
which  tlie  di-y  skin  may  gently  rest.  Tlie  ekin  is  8us> 
petided  in  the  middle  of  the  bench  nr  hoard  to  its  iron 
hook,  by  means  of  one  of  the  holes  made  in  the  edge  of 
the  skin  for  extending  it  in  its  frame  as  before  menlioned ; 
and  a  cord,  haviug  at  its  extremity  u.  stone  or  a  weight, 
is  attached  to  each  end  of  the  skin,  to  keep  it  in  its  posi- 
tion while  under  the  hands  of  the  workman.  It  ie  then 
subjected  to  the  operation  of  smoothing  and  scraping  by 
means  of  two  different  instruments.  The  first  used  for 
this  purpose,  called  by  the  Tartars  tokar,  is  a  piece  of 
sharp  iron  bent  like  a  hook,  with  which  the  surface  of 
the  shagreen  is  pretty  closely  scraped  to  remove  all  the 
projecting  inequalities.  This  operation,  on  aceonnt  of 
^e  corneous  hardness  of  the  dry  skin,  is  attended  with 
some  difficully;  and  great  caution  is  at  the  same  time  re- 
qnired  that  too  much  of  the  impression  of  the  alahuta 
seed  be  not  destroyed,  wiiich  might  be  the  case  if  the 
iron  were  kept  too  sharp.  As  the  iron,  however,  is  pret- 
ty blunt,  wliicb  occasions  inequalities  ou  the  shagreen, 
this  inconvenience  must  afterwards  be  remedied  by  means 
of  a  sharp  scraping-iron  or  urak,  by  which  the  snrface 
acquires  a  perfect  uniformity,  and  only  faint  impressions 
of  the  tilabata  seed  tben  remain,  and  such  as  the  work- 
nan  wishes  After  all  these  opcmtions,  the  shagreen  is 
again  put  into  water,  partly  to  make  it  pliable,  and  part- 
ly to  raise  tite  grain.  As  the  seeds  occasion  indentations 
in  the  surface  of  tlie  skin,  the  intermediate  spaces,  by  the 
operations  of  smoothing  and  scraping,  lose  some  part  of 
their  projecting  substance;  but  the  points  which  have 
been  depressed,  and  which  have  lost  none  of  their  sub- 
stajice,  now  swell  up  above  the  scraped  parts,  and  thus 
form  the  grain  of  the  shagreen.  To  produce  this  effect, 
the  skins  afclcff  to  soak  in  water  for  Iwenty-four  hours; 
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after  whieli  (hey  «ve  iiiimerscd  several  times  in  a  stnng 
warm  ley,  obtained,  by  boUini;,  from  a  strong  alkalioe 
earth  named  schtn-a,  which  is  found  in  great  abundauf 
in  the  ueighbourliood  of  A-stracaa.  AVhen  the  nkias  b>it 
been  taken  from  this  ley,  they  are  piled  up,  wliUe  waiv, 
on  each  other,  and  suffered  to  remain  iu  that  elate  sovettl 
hours;  by  which  means  they  swell,  and  become  soft 
They  are  then  left  twenty-four  hours  in  a  moderately 
strong  pickle  of  common  salt,  which  renders  them  «■ 
eeedingly  white  and  beautiful,  and  fit  for  receiving  any 
colour.  The  colour  most  usual  for  these  skins  is  a  sea- 
green  ;  but  old  experienced  workmen  -can  dye  them  blae. 
red,  or  black,  and  even  make  white  shagreen. 

For  the  green  colour  nothing  Is  necessary  but  £lin^  of 
copper  and  sal-ammoniac.  Sal-ammoniac  ia  dissolved 
in  water  till  the  water  is  completely  saturated;  and  Uie 
shagreen  skins,  still  moist,  after  being  taken  from  the 
pickle,  are  washed  over  with  the  solution  on  Ihe  ungrain- 
cd  flesh  side,  and  when  well  moistened  a  thick  layer  of 
copper  tilings  is  strewed  over  them:  (he  skins  are  then 
folded  double,  so  that  the  side  covtred  with  liiellliu^is 
innermost.  £ach  skin  is  then  rolled  up  in  a  piece  of 
felt;  the  rolls  are  all  ranged  together  in  proper  order, 
and  they  are  pressed  down  in  an  uniform  manner  by 
some  heavy  bodies  placed  over  them,  under  M-hich  Uiey 
remain  twenty-four  hours.  During  that  period  Uie  solo. 
tion  of  sal-ammoniac  dissolves  a  quantity  of  the  cupreous 
particles  sufficient  to  penetrate  the  skin  and  to  give  it  t 
«ea-green  colour.  If  (he  first  application  be  not  suffi- 
cient, the  process  is  repeated  in  the  same  manner;  after 
which  the  skins  are  spread  out  and  dried. 

For  the  blue  dye,  indigo  is  used.  About  two  poundi 
of  it,  reduced  to  a  line  powder,  arepnt  into  a  kettle;  cold 
water  is  poured  over  it,  and  the  mixture  ie  aUrred  nmA 
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lie  colour  he^ina  to  be  dissolveil.  Five  pouads  of 
^mrfod  alalcnr.  wliicli  h  a  kind  of  Ijarilla  or  cinde  soda, 
prepared  by  the  Ariiieijiaiisand  Calnuics,  is  tlien  diseolv. 
«d  in  it,  with  two  pounds  of  lime^  and  a  pound  of  pure 
honey,  and  tlie  wliolc  is  kept  several  days  in  the  sun,  and 
during  tliat  time  fi-equently  stirred  round.  Ttie  skins  in- 
tended to  be  dyed  blue  must  be  moistened  only  in  the 
natruus  ley  achora,  but  not  in  the  salt  brine.  "Wben  still 
moist,  tliey  are  folded  up  and  sewed  together  at  the  edge, 
the  flesh  side  being  inuerniosi,  and  the  shagreetied  hair 
side  outwards;  after  which  they  are  dipped  three  times 
in  the  remains  of  an  exhausted  kettle  of  the  same  die,  the 
superfluous  dye  being  each  time  expressed ;  and  after  this 
process  they  are  dipped  in  the  fresh  dye  prepared  as 
above,  which  must  not  be  expressed.  The  skins  are 
then  hung  up  in  the  shade  to  di-y;  after  which  tliey  arc 
cleaned  and  paired  at  the  edges. 

For  black  shagreen,  gall-nuts  and  vitriol  are  employed 
in  the  following  manner: — The  skins,  moist  from  the 
pickle,  are  thickly  bestrewed  with  finely  pulverised  gall- 
nuts.  Tli'ey  are  then  folded  together,  and  laid  over  each 
other  for  twenty-four  bom's,  A  new  ley,  of  bitter  saline 
earth  or  schnra,  is  in  the  mean  lime  prepared,  and  poured 
hot  into  small  troughs.  In  this  ley  each  skin  is  several 
limes  dipped ;  after  which  they  are  again  bestrewed  with 
pounded  gall-nuts,  and  placed  in  heaps  for  a  certain  pe- 
riod, that  the  galls  may  thoriiiighly  penetrate  them,  and 
they  are  dried  and  beat,  lo  free  tbem  from  the  dust  of  the 
galls.  When  this  is  done,  Ihey  are  rubbed  over,  onthe 
shagreen  side,  with  melted  sheep's  Inllow,  and  e^oaed 
a  little  in  the  snn,  that  they  may  imbibe  the  grease.    The 

*  Quick'linie  ispnibitbly  m«uil  here,  vliich,  by  [uking  up  tlie  carbonic  odd  of 
.theidkaliiUKl  thereby  rendering  it  caustic,  will  enabk  it  to  effect  *  incch»n'ciil 
■olution, or  rt^cr  in  impBlpsbIc  ciminiiiiMtioii,  oftbv  indigD.— Tii.lbch. 
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sbsgreen-uiakeM  arc  accuntomed  aUo  to  rail  up  each  iloi 
separately,  and  l«  press  or  squeeze  it  with  their  \umk 
against  some  hard  substance,  in  order  to  promote  Uw  at* 
sorption  of  the  tallow.  The  superfluous  particles  are  ir%, 
moved  by  means  of  a  blunt  wooden  scrapep  (uroA-);  ind 
when  this  process  is  finished,  and  the  skins  have  Lua 
some  time,  a  sufficient  quantity  of  vtti-iol  of  iron  is  diasolr- 
ed  in  water,  with  which  the  shagreen  is  Dioisteoed  oo 
both  sides,  and  by  this  operation  it  acquires  a  beautifnl 
black  dye.  It  is  then  dressed  at  the  edges,  and  in  other 
places  where  there  are  any  blemishes. 

To  obtain  white  shagreen,  the  skins  must  first  be 
moistened,  on  the  shagreen  side,  with  a  strong  solntioa 
of  alum.  When  the  skin  has  imbibed  this  liquor,  it  in 
daubed  over  on  both  sides  with  a  paste  made  of  flour, 
which  is  sulTered  to  dry.  The  paste  is  then  washed  off 
with  alum  water,  and  the  skin  is  placed  in  the  »un  till  it 
is  completely  dry.  As  soon  as  it  is  dry,  it  is  gently  be' 
smeared  with  pure  melted  sheep's  tallow,  which  it  is  sttf' 
feredto  imbibe  in  the  sun;  and,  to  promote  the  effect,  il 
is  pressed  and  worked  with  the  hands.  The  skins  are 
then  fastened  in  succession  to  the  before- mentioned 
bench,  where  warm  water  is  poured  over  them,  and  thf 
superEuoua  fat  is  scraped  off  with  a  blunt  wooden  iastni- 
ment.  In  the  last  operation  the  warm  w&ter  is  of  great 
service.  In  this  manner  shagreen  perfectly  white  is  ob- 
tained, and  nothing  remains  but  to  pair  the  edges  and 
.dress  it. 

But  this  white  shagreen  is  not  Intended  so  much  for  re- 
maining in  that  state  as  for  receiving  a  dark  red  dye,  be- 
cauBC,  by  the  above  previous  process,  the  colour  becomes 
much  more  perfect.  The  skins  destined  for  a  red  colour 
must  not  be  immersed  first  in  ley  of  bitter  salt  earth, 
(Bchtra,)  and  then  in  pickle,  but,  after  they  have  been 
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wUtened^  mast  be  left  to  soak  jn  the  pickle  for  tweii^- 
fMr  hours.  The  dye  is  prepared  from  coehineal^  which 
ihe  Tartars^ call  kirmHx.  Aboat  a  pound  of  the  dried 
herb  tschaganny  which  grows  in  great  abundance  in  the 
,  neighbourhood  of  Astracan^  and  is  a  kind  of  soda-plant 
er  kali^  (salsola  ericoiies,)^  is  boiled  a  full  hour  in  a  ket- 
de  containing  about  four  common  pailfulls  of  water;  by 
which  means  the  water  acquires  a  greenish  colour.  The 
herb  is  then  taken  out,  and  about  half  a  pound  of  pound* 
ed  cochineal  is  put  into  the  kettle,  and  the  liquor  is  left  to 
boil  a  full  hour,  care  being  taken  to  stir  it  that  it  may  not 
mn  over.  About  fifteen  or  twenty  drams  of  a  substance 
which  the  dyers  call  luter  (orchilla)  is  added,  and  when 
the  liquor  has  been  boiled  for  some  time  longer  the  kettle 
is  removed  from  the  fire.  The  skins  taken  from  the  pickle 
are  then  placed  over  each  other  in  troughs,  and  the  dye- 
liquor  is  poured  over  them  four  different  times,  and  rub- 
bed into  them  with  the  hands,  that  the  colour  may  be 
equally  imbibed  and  diffused.  The  liquor  each  time  is 
expressed ;  after  which  they  are  fit  for  b»ng  dried^  Skins 
prepared  in  this  manner  are  sold  at  a  much  dearer  rate 
than  any  of  the  other  kinds. 


*  The  beandfbl  fed  Turkey  leather  is  dfed  vith  cochineal  pitpitcd  m  this 
lame  manner.  Profissaor  Gmelin,  junior^  in  the  second  part  of  hia  Trafds 
through  Rusna,  expbuna  the  herb  ttcAagmm  by  artenuda  atmuot  luLvmg  doiAt- 
lesa  been  deceived  by  the  appearance  the  plant  acquires  after  ithaa  been  dried. 
Besides^  this  arienUtia  is  Ibood  only  Ift  the  middle  of  Siberia,  and  never  on  tiie 
west  side  of  tbB  Irtisch. 
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Xifff  qf  American  Patentt. 
(Continiifid  fiom  page  240.) 

1808. 

Aiahel  E.  Fainey  July  1,  a  washing  machine. 

Dyer  Cle?eland|  July  7}  improTemctit  in  the  cbuni. 

Robert  Ramsey,  July  9,  a  pressing  and  boring  machine. 

Samuel  Parker,  July  9)  improvement  in  tanning. 

Samuel  Parker,  July  9,  improvement  in  currying  and  finishing; 
leather. 

Abel  Brewster,  July  1 1,  tiie  uniTersal  vitriolic  test,  for  making 
all  kind  of  bank  or  other  billa. 

Enos  Trescott,  July  11,  a  waslung  machine. 

Theron  Henry,  July  1 1,  a  washing  machine. 

Thomas  Osgood,  July  1 1,  a  washing  machine. 

Ebenezer  Lister,  July  1 1,  a  washing  machine. 

Dudley  Loonus  and  Ira  Millington,  July  1 1,  a  washing  ma- 
chine. 

Djrer  Cleveland,  July  1 1,  improvement  in  the  chum. 

Eraitus Townsend,  July  IS,  improvement  in  chums. 

Isaac  Cobb,  July  13,  machine  for  splitting  skins. 

Jonathan  Lucas,  junior,  July  13,  machine  for  cleaning  rice. 

Eli  Bamum  and  Benjamin  Brooks,  July  1 3,  improvement  in  db- 
tilling. 

Philip  Apple,  July  13,  improvement  in  funnels  for  filling  vessels 
with  fluids. 

Uzziel  Geer,  July  18,  improvement  in  the  wind  mill. 

Samuel  Bartlett,  July  19,  improvement  in  rolling  tub  mills. 

Martin  Tullar,  July  29,  machine  for  shaving  and  sp^ttin^ 
leather. 

John  Bolton,  Aug.  3,  improvement  in  chums. 

Elihu  Hotchktss,  Aug.  3,  machine  for  cutting  straw. 

Obadiah  Seeley,  Aug.  6,  improvement  in  the  spinning  wheel. 

Jacob  Coon,  Aug.  6,  machine  for  making  wheels  of  all  sorts. 

John  Thomas  Ricketts,  Aug.  8,  machine  for  hulling  and  clean- 
ing rice,  and  for  many  other  purposes. 

William  Smith,  Aug.  13,  machine  for  elevating  water  at  mills,  &c. 


James  Finldfr  and  Jote  Tampkaumy  Aug.  16>  improveaarait  in 
chlun  bridges. 

Joshua  Couay  Aug.  36>improyemeiitin  carriage  springs. 

William  Baiicer,  Aug.  86,|iia£lkine  for  raising  water. 

Stephen  W.  Dana,  Aug.  30^  a  washing  machine. 

Stephen  Wi>  Dana,  Aug.  30|  improvement  in  wheel  carriage  a. 

Stephen  Winchester,  Aug.  31,  a  washing  and  churning  ma- 
chine. 

Samuel  Prince,  Aug.  Sli -machine  for  pressing  sttalr  «r  ebip 
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Samuel  Gragg,  Aug.  S 1,  aft  elastic  chair. 

Oeraham  Cobb,  Sept  7,  a  geometrical  interest  tabt#* 

Garry  Bishop,  Sept  7,  a  washing  and  churning  machine. 

Dan  Parmele,  Sept  8,  a  roeking  chum. 

Asaph  Chandler  and  Siks  Shepard,  Sept  11,  machino  for  hold- 
ing nails. 

Benjamin  Atwell,  Sept  1 9,  a  fiuimng  and  winnowing  milL 

Isaiah  Jennings,  Sept  20,  a. pump  brilows  for  fiiniecea  an^ 
forges. 

Marcus  B.  Panoaelee,  Sept,  SI,  a  ratchet  wheel. 

Asa  Frost,  Sept.  SI .  improvement  in  making  brick- 
Paul  Pilsbury,  Sept  S3,  machine  for  grinding  bark,  for  tan* 
ning,  See. 

William  Burtis,  Oct  S,  impnyvement  in  the  taylor^s  bench. 

Elisha  Calendar,  Oct  3,  improvement  in  lightning  rods. 

Thomas  Bruff,  Oct  5,  machine  for  makiag  balls  and  shot  by  pres* 
sure. 

John  P.  Lherbette,  Oct  7,  improvement  in  military  knapsacks. 

Samuel  Moon,  junior,  Oct.  34,  improvement  in  churns. 

John  West,  Oct  37,  improvement  in  ovens. 

Jacob  Cist,  Oct  38,  a  black  pigment  or  mineral  black  for  print* 
ing  ink,  or  painting  in  oil  or  water. 

Daniel  Pettibone,  Oct  38,  a  rarefying  air  stove  for  warming 

rooms,  tec. 

Charles  Cooper,  Nov.  4,  improvement  in  looms  for  weaving  of 

every  kind. 

Randall  Wallis,  Nov.  9,  macUne  for  separating  grain  and  seeds 

from  straw,  &c^ 
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Simon  B.  Willard,  Nor.  1T|  machine  for  scrubbing  or  icoiiniig 
floors  of  houses^  See. 

Eli  Fourestier,  Not.  17»  junproYement  in  refimng  Monp  oiL 

Stedman  Adams»  Nov.  SI,  iaqiroTement  in  stills  and  rotsn 
steam  engines. 

Samuel  Chamberlain^  Not.  3l,improTement  in  boots  and  shoes. 

Joel  Famham,  Not.  33,  improrement  in  Macomb's  hoiizontiii 
re-acting  water  wheel. 

Richard  B.  Chenowethi  Not.  S5f  improToment  in  ploughs. 

Stephen  Miricki  Not.  30,  a  rolling  wheel  on  an  inclined  shaft. 

JohnDeTOtioy  Dec.  5,  a  chum  and  washing  machine. 

AVilliam  Brown^  Dec.  8,  a  mill  for  hreaking  plaister  of  pans, 
Sec. 

Rufos  W.  Adsms,  Dec.  8,  improToment  in  gristmills. 

Benjankin  Giddins,  Dec.  10,  an  elastic  trace  and  brace,  by  con- 
nected springs. 

Stephen  Couch  and  Asa  Towne,  Dec.  10»  machine  for  rolling 
and  plating  iron,  and  cutting  nails.  ... 

Luther  Jones,  Dec.  10,  improvement  in  the  chum. 

Isaac  Bennitt,  Dec.  13,  improvement^  still  tuhs. 

Rober^Nicholson  and  Thomas  Nicholsim,  Dec.  13,  machine  for 
dressing  shingles. 

James  P.  Parke,  Dec.  19,  an  alarm  bell  for  fire  engines. 

LcTi  Martin,  Dec.  19,  improTcmentin  the  cheese  press. 

Anos  Gunn,  Dec.  19,  a  double  boiler  for  distilling. 

Willsrd  Badger,  Dec.  36,  improTcment  in  casting  pipes  or 

tubes. 

Joseph  Henderson,  Dec.  36,  mode  of  suspending  or  hanging 
pleasure  carriages,  8cc. 
,    Hezekiah  Dickerman,  Dec.  37,  improToment  in  the  chc^ 

-press. 

John  Dimond,  Dec.  38,  improTcment  in  distillation. 

|f azen  Erwin,  Dec.  38, a  geer  press  for  pressing  cheese,8cc. 

George  Rogers,  Dec.  3 1 ,  the  TCgetable  pulmonic  detergent. 
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^hi  Inijuiry  into  the  Cauaeaofthe  Decay  of  Woody  and 
the  Means  of  preventing  it.  By  Charles  H.  Parrv, 
M.B. 

(Concluded  rrom  page  309.) 

WHEN  wood  decays  under  cover,  that  condition  is 
usually  called  the  dry-rot.  Let  us  examine  tlie  cli-caiu< 
stances  in  wbich  Ibis  cliange  takes  place. 

It  affects  the  interior  doors,  shelves,  laths  which  sub- 
divide the  layers  of  wine,  and  all  other  wood  work  in 
certain  cellars;  beams  and  rafters  which  support  tbe 
roofs  ofctose  passages;  joists  layiogoii  or  near  the  earth; 
kbe  wainscoting  of  large  rooms,  little  inhabited,  in  old 
and  especially  single  houses;  and  wood  in  various  other 
situations  of  a  similar  kind,  which  need  not  he  particu- 
larized. In  some  of  these  cases,  while  one  sample  or 
portion  of  wood  shall  suffer  the  dry-rot,  auoUier  speci- 
men or  portion  shall  remain  unchanged.  In  other  in- 
stances, wood  of  various  kinds  and  qualities  has  been 
successively  employed,  and  all  has  alike  suffered.  I)ur> 
ing  the  stages  of  change,  a  crop  of  mucor  or  mould,  and. 
Vni,.  II,  n  r 
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very  frequently  of  fungi^  has  sprung  from  the  porous 
mass ;  and  the  decay  is  always  attended  with  a  wide- 
spreading  exhalation,  the  odour  of  which  cannot  well  be 
described,  but  which  b  sufficiently  known. 

What  then  are  the  causes  of  this  destruction?  Precise-^ 
ly  the  same  as  those  which  I  have  before  described; 
though  their  action  is  differently  modified,  and  less  oIm 
vious  to  gross  observation.  The  decay  is  produced  by 
the  putrefactive  fermentation  of  the  component  parts  of 
the  wood^  in  connection  with  moisture,  without  which,  at 
I  have  before  stated,  wood  cannot  putrefy. 

Common  air  is  not  only  capable  of  mixing  with  a  con- 
siderable  quantity  of  water  in  form  of  vapour,  but  during 
every  state  of  our  atmosphere  is  always  much  loaded 
with  it  Water  becomes  vapour  in  consequence  of  be- 
ing united  with  a  certain  proportion  of  that  substance 
which  is  called  heat.  If  a  sufficiently  cold  substance 
comes  into  contact  with  vapour,  the  superabundant  heat, 
which  was  necessary  to  its  existence  in  that  form,  passes 
into  that  cold  substance,  and  the  vapour  is  then  imme- 
diately condensed  or  changed  into  water.  Thus  if  in  the 
hottest  day  in  summer,  when  the  vapour  in  our  breath  is 
totally  invisible,  we  breathe  on  a  looking-glass  or  plate 
of  polished  metal,  which  is  colder  than  our  breath,  the 
surface  is  immediately  dimmed;  and  if  we  continue  to 
breathe  on  it,  small  drops  of  liquid  appear,  which  gra- 
dually become  larger  and  larger,  and  many  of  them  at 
length  uniting,  run  down  the  surface  in  a  stream.  The 
same  thing  takes  place  on  the  outside  of  a  glass  of  w^ter 
drawn  in  summer  from  a  deep  well,  and  of  a  bottle 
brought  up  into  a  warm  room  out  of  a  cool  cellar;  and  on 
the  inside  of  our  windows  in  frosty  weather.  On  the 
other  hand,  we  could  not  dim  with  our  breath  a  plate  of 
metal  or  glass  of  one  hundred  degrees  of  heat,  which  is 
greater  than  that  of  our  breath,  and  no  mist  is  observabla 
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^^0lfte  insiile  of  onr  windows  during  tiic  heat  of  a  Hiim- 

II     Bier's  day  j  nor  is  tiiurc  any  condensation  of  moisture  on 

the  outside  of  a  glass  of  cold  water  fi-esli  drawn  from 

tbe  well,   or  of  a  bottle  out  of  a  cellar,  wbea  either  is 

brought  into  the  open  frosty  air. 

These  circumstances  will  explain  many  appearances, 
by  which,  for  want  of  due  examination,  we  are  often 
greatly  puzzled.  We  are  frequently  mortified  by  seeing 
in  our  houses,  especially  in  the  country,  the  walls  be- 
come stained,  or  the  paper  separated  and  hanging  down, 
and  often  perishing;  and  as  this  usually  happens  on  the 
side  or  corner  which  is  most  exposed  to  the  weather,  we 
conclude  that  the  damp  comes  through  the  wall,  and 
tax  our  faculties  fo  the  utmost,  in  order  to  prevent  this 
penetration.  The  measures  which  we  employ  some- 
times succeed.  Hut  it  often  happens,  that  casing,  and 
plttisteriug,  and  painting  the  devotcil  angle  fails;  and 
then,  as  the  last  resource,  Me  take  oil*  tlte  paper  and  at- 
tach it  to  canvass  at  the  distance  of  one  or  more  inches 
from  the  wall,  and  thus,  for  the  present  at  least,  effect 
the  desired  purpose.  Now  iu  this  case  it  is  just  as  ah- 
sunt  to  suppose,  that  the  wet  comes  through  the  wall,  as 
that  it  conies  through  the  glass  \viuduw  in  a  frosty  day, 
or  the  glass  or  bottle  from  the  well  or  cellar.  The  fact 
is,  that  in  an  exposed  house,  anil  more  especially  on  the 
most  exposed  corner  of  a  room  seldom  warmed  by  fire, 
the  inner  surface  of  the  wall,  by  the  continuance  of  frost, 
I  is  become  of  a  very  low  temperature,  like  the  air  within 
the  room  itself.  80  long  as  this  slate  of  equal  tempera- 
ture between  the  wall  and  internal  air  continues,  or  if  the 
wall  is  warmer  than  that  air,  it  is  obvious  that  tbe  vapour 
which  is  mixed  with  the  air  cannot  part  with  any  heat  to 
the  wall,  and  therefore  will  not  undergo  condensation ; 
just  as  DO  dampuess  appears  on  our  windows  during  a 
hot  day  in  summer.     But  if  a  thaw  conies  on,  and  Ibe  air 
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bfcomea  wanner  than  the  wall,  which,  from  its  capacil; 
of  easily  sliiftiug  place,  it  will  readily  do,  then  the  m- 
poiiT;,  which  is  mixed  with  it,  parts  with  its  superabua- 
dant  heat  to  the  colder  wall,  and  appears  on  it  in  mtu^ 
ture  or  drops,  or  pours  down  it  in  streams;  just  as  bap- 
pens  to  the  cold  buttle  brought  iutu  the  waroi  diniDg- 
room. 

This  change  is  the  greater,  the  more  completely  the 
materials  of  the  wall  fit  it  for  carrying  the  he«t  out  of  tl'>c 
vapour,  or,  in  philosophical  language,  the  better  bej 
conduct  beat.  Hence  a  wall  painted  in  oil  condenses  va- 
pour,  or  runs  with  water,  sooner  tban  one,  which,  being 
unpainted,  is  more  porous ;  for  which  reason,  in  cities^  we 
first  perceive  dampness  and  drops  or  streamlets  of  water 
on  the  oiUpninted  parly  walls  which  bouad  our  stair- 
cases, and  which  arc,  therefore,  absurdly  said  to  sweat, 
though  lliese  walls  have  no  communicalton  with  the  out- 
ward air,  and,  from  their  varnished  covering,  cannot  ad- 
mit of  the  passage  of  moisture  or  perspiration  through 
their  pores. 

In  this  case  the  remedy  is  obvious,  and  by  its  success 
shows  the  nature  of  the  evil.  Prevent  your  wails  Fran 
ever  becoming  colder  than  the  warmest  external  air  of 
winter,  and  you  will  never  have  this  appearance  uf  damp 
on  their  inner  surfaces. 

This  may  be  done,  first,  by  constructing  the  walls  of 
such  a  degree  of  thickness,  or  with  such  a  disposition  or 
quality  of  materials,  that  tliey  shall  not,  in  the  usual  wav, 
he  greatly  cooled  throughout  their  whole  substance  by 
any  temperature  of  the  outward  air.  With  this  \iew,  I 
think  that  in  all  single  hours,  which  are  not  warmed  by 
neighbouring  fires,  and  more  especially  in  situations  ex. 
posed  to  high  winds,  and  therefore  to  great  evaporation 
from  the  external  surface,  and  consetjuent  abstraction  of 
heat,  the  walls  should  always  be  double,  having  on  the 
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inside  a  tliin  layer  of  brick,  with  an  interval  of  one  or  two 
inches  from  the  outer  and  thicker  layer  of  brick  or  atone, 
to  which  it  must  be  united  by  proper  binders.  The  po- 
rous structure  of  the  bricks,  added  to  the  impermeableness 
of  the  intermediate  stratum  of  aii',  would  so  ill  conduct 
heat,  tliat  such  walls  would  necessarily  tend  to  keep  a 
house  dry  and  warm  in  the  winter,  as  well  as  cool  in  the 
summer.  This  end  would  be  still  further  promoted  by 
filling  the  interval  between  the  two  layers  with  dry  sand, 
fresh  sifted  coal-ashes,  or  powdered  charcoal.  In  fact, 
when  (he  common  external  means  before  described  have 
succeeded  in  curing  dampness,  it  has  been  either  by  af- 
fording a  varnish,  which  has  diminislied  evaporation  by 
preventing  absorption,  or  by  increasing  the  space  or 
changing  the  quality  of  the  materials  of  the  wall  through 
which  the  heat  was  to  pass,  so  as  in  either  of  these  cases 
to  retain  it  more  forcibly:  And  when  the  dampness  has 
been  remedied  by  removing  the  paper  to  some  distance 
from  the  wall  by  means  of  strained  canvass,  that  effect 
has  been  produced  by  rendering  the  paper  a  worse  con- 
ductor of  beat;  and  therefore  indisposing  it  to  condense 
the  vapour  in  the  room  so  readily  as  when  it  was  in  eon- 
tut  with  the  colder  wall. 

It  has  been  suggested,  that  it  would  be  possible  to  keep 
ont  cold,  or,  tn  more  accurate  language,  pi-event  the  egress 
of  heat  from  the  inside  of  a  room,  and  therefore  from  the 
wails  surrounding  i(,  by  shutting  it  closely  up,  and  pre- 
venting any  admission  of  the  cold  external  air.  Thic 
has  arisen  from  the  supposition  that  air  is  not  a  good  con- 
ductor or  transmitter  of  heat  through  its  substance  or 
pores,  but  that  it  merely  carries  it  by  changing  place 
with  some  otlier  portion  which  was  less  charged  witb  it. 
If  there  were  no  otlier  mode  of  abstracting  the  heat  from 
Ute  walls  of  a  room,  and  if  it  were  possible  wholly  to 
prevent  any  change  of  its  air,  this  theory  niiglit  perhaps 
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apply.     But  i 


iggible 


>  prevent  some  cxchsa 
of  this  kind  through  the  atmosphere  of  say  babilAble 
chamber;  and  it  U  evident  from  the  moistnre  being  mnt 
abundantly,  or  perhaps  solely,  deposited  on  ibe  inside  of 
that  part  of  the  wall  which  is  most  exposed  to  ihc  exter- 
nal cold,  that  the  chief  or  common  mode  in  which  tbe 
wall  is  cooled  is  not  by  the  access  of  the  cold  air  into  tlio 
room,  but  by  the  passage  of  heat  from  the  wall  itseirinlo 
the  cold  air  without.  AV'e  may  however  so  far  avail  oar- 
selves  of  this  principle,  as  to  exclude  as  much  cold  atrM 
we  can,  by  shutting  up  the  windows  and  chimnies  of  un- 
inhabited rooms  during  the  seventy  of  fmst. 

It  may  farther  be  suggi-'sted,  thst  as,  during  a  tbaw,  the 
air,  being  warmer  than  in  frost,  has  a  greater  quaulilj  nl 
water  in  forDi  of  vapour  mixed  with  it,  shutting  up  a  room 
on  such  occasions  may,  by  retarding  (he  aduiasion  of 
warmer  air  so  chargt^d  with  vapour,  allow  time  for  the 
walls  to  acquire  an  ecjnable  temperature  through  their 
substance  from  without,  so  as  to  anticipate,  any  condeusa- 
tion  on  their  surface  which  might  occur  from  the  free 
admission  of  the  cxiernal  air.  To  this  1  only  uswer, 
as  before,  that  rooms  according  to  the  comniou  conslrve- 
tion  cannot  be  excluded  from  communication  w  itli  tbe  ex- 
tcrnal  air;  and  that,  in  fact,  the  dampness  docs  under 
these  circumstances  lake  place,  though  the  doors  aud  win- 
dows are  never  opened. 

In  all  cases,  however,  there  is  one  method  of  prevent- 
ing this  species  of  dampness,  which  is  infallible;  and 
that  is  to  keep  every  part  of  the  internal  surface  of  tfat 
wall  in  the  chamber  or  staircase  sufficiently  warm  by 
good  fires.  With  this  view  all  staircases  ought  to  have 
some  means  of  receiving  artificial  warmth. 

If,  notwithstanding  tliis  and  the  former  precaution^  v  ' 
wall  should  accideutally  become  damp,  tbe  next  be«y^H 
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pedientis  to  dry  it  as  quickly  as  possible  by  a  free  cur- 
rent  of  warm  air. 

Tliis  discussion,  which  at  first  sight  might  appear  te- 
dious and  irrelevant,  will,  I  trust,  no  longer  he  thought 
BO,  when  it  shall  have  been  foumi  necessary  for  the  esta- 
blishment of  a  principle  on  the  subject  more  immediately 
before  us. 

In  order  to  show  tlie  analogy,  let  us  take  the  simplest 
'  example,  which  is  that  of  a  wainscotted  room,  unwarmed 
by  fires.  .  AVhen  the  wainscot  h  colder  than  the  air,  it 
condenses  tlie  vapour  in  form  of  moisture.  ]F  that  mois- 
ture were  exposed  to  the  influence  of  the  sun  and  wind, 
the  case  would  come  under  the  former  head  of  decay, 
which  is  that  of  wood  wetted  by  rain  in  the  open  air. 
The  water  soon  evaporates,  and  little  decay  proceeds  in 
the  wood.  So  in  the  wainscot,  the  surface  next  the 
room,  though  unprotected  by  paint,  will  perhaps  be  long 
in  rotting,  because  the  room  admits  of  currcnta  of  air, 
more  especially  when  doors  and  windows  are  frequently 
opened,  so  as  to  evaporate  the  superlicial moisture,  though 
less  quickly  and  effectually  than  in  the  open  air.  But 
what  is  the  case  with  the  surface  of  the  pannel  next  the 
Wall?  The  air,  loaded  with  moisture,  penetrates  into 
that  interstitial  space,  and  deposits  it  by  condensation  on 
that  surface.  But  there  is  after%vard  no  current  of  air  to 
evaporate  the  water  so  deposited,  which  then  slowly  de- 
composes and  destroys  that  surface  of  the  pannel.  Such 
is  precisely  the  process  of  the  dry  tot,  which  always  be- 
gins next  the  wail,  and  gradually  proceeds  to  the  painted 
or  outer  surface  of  the  wood.  It  resembles  in  its  chief 
circumstances  the  decay  of  paper  in  a  damp  room ;  and  it 
precisely  resembles  that  of  paper  projecting  from  the  wall 
on  canvass,  which  will  still  often  happen,  if  the  wall  be 
subject  to  acquire  a  very  considerable  degree  of  coldness, 
though  luuch  more  slowly  than  In  the  former  ea»p. 
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The  same  process  obtains  in  all  other  cases.  Who- 
ever the  wood  is  cooler  than  the  air  which  it  touches^  thf 
vapour  is  condensed  upon  it ;  and  being  exposed  to  no 
new  heat  or  current  of  air  sufficient  again  to  evaporate  ity 
remains  till  another  fit  of  condensation  affords  a  new 
supply. 

Thus  the  process  of  corrosion  and  decomposition  ii 
continually  supported  till  the  wood  mooUers  away. 

The  term  dry-rot  is,  therefore^  so  far  firom  being  ex- 
pressive of  the  real  fact,  that  decay  proceeds  under  thesi 
circumstances  more  quickly  than  in  the  open  air^  precise- 
ly because  the  wood  is  more  constantly  and  onifonilf 
wet;  just  as  the  lower  parts  of  posts  and  rails,  and  any 
cavities  in  timber  exposed  to  the  weather,  rot  sooner  than 
those  parts  which  readily  and  speedily  diy. 

The  smell  which  we  perceive  on  going  into  yanlts  or 
cellars,  where  this  process  is  going  on,  arises  partly  from 
the  extrication  of  certain  gases,  mingled  perhaps  with 
some  volatile  oil,  and  partly  from  the  effluvia  of  those  vc<» 
getable  substances,  which  have  already  been  said  to  grow 
on  it ;  and  which,  though  they  begin  merely  becanse  the 
decayed  wood  is  their  proper  soil,  yet  afterward  tend 
probably  to  the  more  speedy  decomposition  of  the  wood 
itself.  They  cannot,  however,  with  more  propriety  be 
said  to  be  the  cause  of  the  dry-rot,  than  the  white  clover, 
which  appears  on  certain  lands  after  a  top-dressing  of 
coal-ashes,  can  be  said  to  have  produced  the  soil  oa 
which  it  flourished. 

I  have  remarked  above,  that  sometimes  only  a  parib 
cular  sort  or  sample  of  timber  has  in  certain  sitnatioiis 
rotted,  while  another  piece  has  continued  for  a  great 
length  of  time  perfectly  sound.  Hence  persons  hav« 
been  deceived,  and  been  disposed  to  attribute  the  diy-rsi 
solely  and  universally  to  some  original  peculiarity  in  thi 
M'ood  itself.    Dr.  Darwin  explains  this  fact  by  telling  as* 
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that  tile  wood  so  decaying  lias  probably  been  cut  in  the 
ipring,  wben  the  sap  in  the  alburnum  wai^  not  only  abun- 
dant, but  of  a  saccharine  i]ualit}';  wliich,  in  combination 
Vith  the  vegeto- animal  substance  or  gluten,  disposes  it  to 
ran  with  unusual  readiness  into  deslructive  fermentation. 
In  some  trees,  as  by  more  particular  custom  the  oak,  the 
Dark  is  a  very  valuable  article  of  commerce,  and  is  found 
not  only  to  quit  the  iree  more  readily,  but  to  contain  a 
larger  proportion  of  tan  in  the  spring,  when  (he  sap  is 
rifling,  than  at  olhcr  seasons.  Hence  an  old  act  of  Par- 
liament, now  in  force,  ordains  that  all  oak,  except  for  the 
purpose  of  building,  shall  be  felled  in  the  spring.  Whe- 
ther doors,  posts  and  rails,  paling,  barrel  staves,  &c. 
come  under  the  denomination  of  building,  it  may  be  diffi> 
eult  lo  say :  but  it  seems  at  first  view  highly  to  be  laraent- 
M,  that  any  law  should  impose  an  obligation  to  destroy  a 
jrftlnablc  species  of  property.  It  would  indeed  be  mat- 
ter uf  peculiar  regret,  if  an  impolitic  and  avaricious  spi- 
l^t  should  induce  the  owners  of  oak  forests  to  extend  the 
bftine  principle  to  the  timber  employed  in  (he  construc- 
JBon  of  great  machines,  and  more  especially  the  British 
fcavy. 

I'    Various  means  have  been  employedin  order  to  remove 

Die  tendency  to  the  dry-rot  in  trees  so  felled.     Thus  they 

^ve  been  long  exposed  to  the  rain,  or  steeped,  or  even 

ometimes  boiled  in  water,  and  then  dried  by  artificial 

leat.    These  means  do  not  however  appear  to  have  been 

iccessful  in  entirely  washing  out  the  fermenlible  sap, 

liich  therefore  makes  them  much  more  subject  to  the 

tcay  of  which  we  are  treating.     It  may  however  still 

doubted,  whether  it  acts  in  any  other  way  than  by  fur- 

isbing  a  disposition,  which  retjuires  to  be  called  into 

tion  by  the  same  cause  which  operates  in  all  other 

sea,  moisture. 

yoL.  II.  9  f 
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In  proof  of  what  I  have  stated,  I  have  been  inforaed 
by  one  of  our  vice  presidents,  that  in  a  Uu^  vat  or  set  of 
vats  for  beer,  belonging  to  him,  the  staves  formed  of  oak 
two  inches  and  a  half  thick,  notwithstanding  they  weie 
previously  steeped  in  hot  water,  and  then  thorao^y 
dried,  in  a  very  short  time  underwent  the  dry  rot,  while 
others  in  the  san^e  situation  continued  unchanged  five  or 
ten  times  that  period.  It  is  highly  woEthy  of  remark, 
that  the  outside  of  these  staves,  which  was  painted,  con* 
tinur  d  sound,  and  that  the  decay  began  on  the  inside, 
where,  from  the  vats  being  at  different  times  more  or  less 
filled,  they  were  snbject  to  the  joint  and  succearive  inin* 
ence  of  moisture  and  air. 

I  have  mentioned  above,  that  the  putrefactive  fermen* 
tation  cannot  take  place  except  in  certain  temperatures, 
the  lowest  of  which,  according  to  Thomson,  must  be 
but  little  below  45  degrees  of  Fahrenheit's  thermometer, 
and  the  highest  within  the  degree  which  produces  dry- 
ness, by  evaporation.  The  temperature  most  conducive 
to  this  effect  has  not,  so  far  as  I  know,  been  ascertained, 
though  much  useful  information  on  this  head  might  be 
obtained  from  a  set  of  well  conducted  experiments. 

The  following  then  appears  to  be  the  whole  theory  of 
the  dry-rot ;  that  it  is  a  more  or  less  rapid  decomposition 
of  the  substance  of  wood,  from  moisture  deposited  on  it 
by  condensation,  to  the  action  of  which  it  is  more  dis- 
posed in  certain  situations  than  in  others ;  and  that  this 
moisture  operates  most  quickly  on  wood  which  moit 
abounds  with  the  saccharine  or  fermentible  principles  |l. 
the  sap.  Let  us  see  how  this  theory  corresponds  wiflk  ' 
the  best  known  means  of  prevention,  and  what  more  ef- 
fectual measures  it  may  suggest. 

The  first  point  is  certainly  to  choose  timber  prope^/ 
felled  and  well  dried.     And  here,  in  order  to  preveni  ; 
the  injudicious  fall  of  large  oak  timber,  it  may  be  of  some   . 
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eonseqaenceto  know,  that  the  bark  nf  such  timber  contains 
■tuch  less  tan  than  that  of  the  younger  and  more  succu- 
lent wood;  and  that  this  principle,  together  with  the  pro. 
per  extractive  matter,  is  considerably  more  abundant  in 
the  bark  of  the  Leicester  or  Huntingdon  willow,  than  in 
that  of  any  oak.  According  to  the  experiments  of  Mr. 
Davy,  seven  pounds  and  a  half  of  the  former  will  go  as 
far  ia  tanning  leather  as  nine  or  ten  pounds  of  the  latter. 
Tt  has  however  been  asserted,  that  if  an  oak,  or  any  other 
tree,  which  is  stripped  of  its  bark,  be  suffered  to  stand 
two  or  three  years  before  it  is  felled,  the  wood  will  have 
aci|uired  a  very  great  degree  of  strength  and  dnrabilily. 

Next,  where  it  is  practicable,  a  current  of  air  should 
be  freiiuently  made  to  pass  along  the  surface  of  the  wood. 
This  expedient  seems  to  have  been  particularly  attended 
to  by  the  ingenious  architects  of  our  Gothic  churches, 
who  are  said  with  that  view  to  have  left  various  openings 
io  the  walU  between  the  two  roofs  of  those  edifices.  In 
order  also  to  promote  evaporation,  a  certain  degree  of 
beat,  such  as  that  of  air  heated  by  the  sun  or  tire,  should, 
if  possible,  be  from  time  to  time  applied.  Cellars  them, 
selves  ought  to  have  some  communication  with  the  out* 
ward  air  by  means  of  windows  and  shutters,  or  trap- 
doors. And  that  these  may  be  for  a  short  time  opened 
Sn  proper  weather,  so  as  to  have  a  draught  of  air,  and 
that  no  very  low  degree  of  temperature  is  necessary  for 
the  preservation  of  fermented  liquors,  provided  that  tem- 

lerature  be  uniform,  is  evident  from  the  practicability  of 
raing  wine  extremely  Mell  in  cellars  which  are  not 
,  and  in  which,  therefore,  one  or  both  of  these  cir> 
■stances  must  have  taken  place. 

I  The  destniction  of  wainscotting  may  be  long  deferred 
^keeping  iu  the  apartment  suitable  fires. 

stly,  the  dry-rat  may  ia  all  cases  be  infallibly  pre- 
I  where  it  is  pnotuMUe  to  cx>ver  the  surface  of  the 
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wood|  properly  dried,  with  a  varnish  which  is  impem- 
trable  and  indestnictible  by  water.  With  this  view  (wo 
or  three  coats  of  the  composition  before  described  dbouU 
be  laid  on  the  dry  wood,  before  it  is  erected  or  put  iog^ 
ther,  and  a  thii  d  or  foarth  after  it  is  put  in  its  place ;  and 
proper  means  should  be  taken  thoroughly  to  dry  each 
•uccessive  coat  of  varnish.  In  situations  of  this  kind^ 
what  means  of  preservation  are  necessary  muet  be  em- 
ployed at  first ;  as  it  seems  scarcely  possible  to  renew 
them  on  fixed  timber  with  any  chance  of  benefit. 

I  do  not  know  whether  in  very  damp  situations^  sur- 
rounded with  stagnant  air,  these  varnishes  would  in  tine 
ftdmit  of  the  growth  of  fungi  or  mould.  The  brimstone 
might  be  sufficient  to  preclude  that  effect;  but^  if  we  be- 
lieve Braconnot,  seeds  of  the  white  mustard  sown  in  pure 
flowers  of  brimstone^  and  well  watered,  became  vigorous 
plants,  which  flowered  and  produced  effective  seed.  It 
is  certain^  however,  that  the  essential  oil  of  turpentine 
ivill  act  as  a  poison  on  growing  vegetables ;  and  perhaps 
the  same  property  may  exist  in  resin,  which  seems  to  be 
a  similar  essential  oil^  united  with  a  certain  proportion  of 
oxigen. 

It  is  however  highly  probable,  that  the  union  of  the 
brimstone  may  have  another  good  effect,  which  is  to  pre- 
vent one  Of  the  causea  of  the  destruction  of  timber  which 
I  have  before  mentioned,  the  depredations  of  insects. 
Whoever  would  learn  the  havoc,  which  certain  animals 
of  this  kind  are  capable  of  making  in  hot  countries,  woul4 
do  well  to  read  Bmeathman^s  description  of  the  terme% 
or  white  an^  originally  published  in  the  Philosophical 
Transactions^  and  thence  abridged  into  the  English  En- 
cyelopedia  Britannicay  and  other  collections.  In  this 
country  we  know  little  of  such  ravages.  Mischief  how- 
ever of  this  kind  does  sometimes  occur,  and  may  be  the 
vork  of  various  animals,  a  particular  account  of  which 
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may  be  met  with  id  the  fifth  volume  of  the  Traosactions 
of  the  Liniixan  Society. 

I  am  iDfuruied,  that  in  India,  a  circle  of  lord  Dundon. 
aid's  coal  tar  drawn  on  the  floor  round  boxes  and  oUier 
furniture,  will  eflectually  preserve  them  and  their  con- 
tents from  the  depredations  of  the  white  ant. 

It  appears,  that  most  insects  are  fond  of  sugar  and  mu- 
cilage ;  which  is  the  probable  reason  why  that  wood  is 
most  subject  to  be  penetrated  by  worms,  which  is  felled 
Tvhen  it  most  abounds  with  sap.  In  such  cases,  it  might 
be  well  to  try  the  eflects  of  washing  the  wood,  previously 
to  the  use  of  the  varni^jh,  with  a  solution  of  arsenic  in  hot 
water,  in  the  proportion  of  one  pound  to  ten  gallons ;  or 
with  a  strong  decoction  of  coloquintida  or  bitter  apple,  or 
white  hellebore ;  after  which  the  wood  must  be  complete- 
ly dried  before  the  application  of  the  varnish  in  the  man- 
ner before  directed.  All  these  preparations  are  extreme- 
Ijf  cheap,  aud  are  either  destructive  or  otfensive  to  insects, 
and  therefore  will,  probably,  be  an  effectual  defenca 
against  any  injury  from  that  cause. 

C.  H.  Parry. 

Circus,  September  30,  I8O7. 

No.  65. 
On  the  EdulcoratioTt  of  Fish-Oil.    By  Robebt  Dossie, 

Eaqitire.* 
Ex-planation  of  the  Principles  on  which  the  Purijication 
of  Fish-Oil  maif  be  performed,  and  of  the  Uses  to  which 
it  is  apjiticabte. 

THAT  the  foBtid  smell  of  fish-oil  is  chiefly  owing  to 
putrefaction,  it  is  unnecessary  to  show;  but,  though  this 

.  •  Tilloch,  vol.  IS,  p  105.  Fcom  ihe  Traiuaaioni  of  ilir  Searij/or  the  En, 
tUaragnneM  of  ^it,  tJ'c.  vol.  ii — So  fer  backju  tlic  vtjr  1761  the  Sutiefj-  roled 
bin  n  bounty  of  unr  hundred  pouridt  for  Uiit  comnmnicktion.  Uiough  the;  did 
aotpubluhittiUl»03. 
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be  fhe  principal  caase^  there  is  another  likewise^  irUch 
is,  ustion,  or  burning  the  oil,  occasioned  by  the  etnuig 
heat  employed  for  the  extracting  it  from  the  blubber  of 
the  larger  fish^  and  which  produces  a  strong  empyrea. 
matic  scent  that  is  not  always  to  be  equally  removed  bj 
ihe  same  means  as  the  putrid  smell,  but  remains  some- 
times very  prevalent  after  that  is  taken  away. 

In  order  to  the  perfect  edulcoration  of  oils  there  are 
.consequently  two  kinds  of  fcetor  or  stink  to  be  removed; 
!viz.  the  putrid,  and  the  empyreumatic :  and  the  same 
means  do  not  always  equally  avail  against  both. 

The  putrid  smell  of  fish-oil  is  of  two  kinds :  the  rancid^ 
which  is  peculiar  to  oils ;  and  the  common  putrid  smeU^ 
which  is  the  general  effect  of  the  putrefaction  of  animal 
fluids,  or  of  the  vascular  solids,  when  commixed  with 
aqueous  fluids. 

Fish-oil  has  not  only  rancidity,  or  the  first  kind  of  pa« 
trid  smells  peculiar  to  oik,  but  also  the  second  or  gene^ 
ral  kinds ;  as  the  oil,  for  tlie  most  part,  is  commixed  with 
the  gelatinous  humour  common  to  all  animals,  and  some 
kinds  with  a  proportion  of  the  bile  likewise;  and  thosA 
humours  putrefying  combine  their  putrid  scent  with  the 
rancidity  of  the  oil,  and,  in  cases  where  great  heat  has 
been  used,  with  that  and  the  empyreuma  also. 

The  reason  of  tho/presence  of  the  gelatinous  fluid  in 
fish-oil  is  this :  that  the  blubber,  which  consists  partly  of 
adipose  vesicles,  and  partly  of  the  membrana  cellulosa, 
which  contains  the  gelatinous  fiuid,  is,  for  the  most  pai^ 
kept  a  considerable  time  before  the  oil  is  separated  fimi 
it,  either  from  the  want  of  convenient  opportunities  to  ex- 
tract the  oil,  or  in  order  to  the  obtaining  a  larger  propor- 
tion; as  the  putrid  effervescence  which  then  comes  ob, 
rupturing  the  vesicles,  makes  the  blubber  yield  a  greater 
quantity  of  oil  than  could  be  extracted  before  such  change 
was  produced;  and  the  vesicles  of  the  tela  cellulosa,  con* 
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taming  the  gelatinons  matter,  t>eing  also  burst  from  the 
BRme  cause,  suth  matter  being  tb<?n  rendered  saponaceous 
hy  the  putrefaction,  a  part  of  it  mixes  intimately  with  the 
oil,  and  constitutes  it  a  compound  of  the  proper  oleaginous 
parts  and  this  heterogeneous  Suid. 

The  presence  of  the  bile  ia  fish-oil  is  occasioned  by  its 
being,  iu  many  cases,  extracted  from  the  liver  of  the  fish } 
which  is  not  to  he  so  profitalily  done  hy  other  means  aa 
by  putrefaction;  and  the  bile  being  consequently  diK> 
charged,  together  with  the  oil  from  the  vessels  of  the  U> 
ver  containing  tliem,  combines  with  it,  both  from  the  ori- 
ginal saponaceous  property  of  bile,  and  from  that  which 
it  acquires  by  putrefaction. 

This  holds  good  particularly  of  the  cod-oil,  or  com- 
uon  train,  brought  from  Newfoundland,  which,  from  its 
high  yellow  colour,  viscid  consistence,  and  repugnance 
to  burning  well  in  lamps,  manifests  sensibly  the  presence 
of  bile  and  the  gelatinous  fluid;  which  latter,  by  the  sa- 
ponaceous power  of  the  bile,  is  commixed  in  a  greater 
proportion  in  this  than  in  any  other  kind  of  flsh-oil. 

A  tendency  to  putrefy,  or  at  most  but  in  an  extremely 
alow  manner,  is  not  an  absolute  property  of  perfect  oils 
in  a  simple  or  pure  state,  but  it  is  a  relative  properly  de- 
pendent upon  their  accidental  contact  or  commixture  with 
the  aqueous  fluid.  This  is  evident  from  the  case  of  oile 
concreted  into  a  sebaceous  form;  which  being  perfectly 
oleaginous  and  uncombined  with  any  water,  except  such 
as  enters  into  their  component  parts,  will  not  putrefy  un- 
less water,  or  something  containing  it,  is  brought  into  coii> 
tact  with  them.  Hut  the  fluid  animal  and  most  vegetable 
oils  being  compounded  of  perfect  oils  with  other  mixed 
substances,  either  sub-oleaginous  or  gelatinous,  have  al- 
ways a  putrescence  per  ae,  or  tendency  to  putrefy,  with- 
out further  admixture  of  aqueous  moisture.  This  com- 
mixture of  heterogeneous  matter  in  iish-nil,  particularly  of 
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the  gelatinous  fluid  and  bile,  gives  rise  to  a  further  prin- 
ciple of  purification  than  simple  ednlcoratioiiy  or  the  le* 
moving  the  foetor :  for  the  presence  of  such  humours  in 
tbe  oil  renders  it  subject  to  a  second  putrescence  per  9iy 
supposing  the  first  corrected ;  makes  it  nnfit  for  the  pur- 
pose of  the  woollen  manufacture,  as  the  heat  through 
which  this  is  in  some  cases  employed  causes  this  matter 
to  contract  a  most  disagreeable  empyreuma.  It  also  pre- 
vents its  burning  in  lamps,  as  well  from  its  viscidity  as 
from  the  repugnance  which  the  presence  of  water  fpweB 
to  all  oleaginous  matter.  It  is  therefore  necessary  to  free 
the  oil  from  this  heterogeneous  matter ;  after  which  it  can 
be  subject  only  to  the  rancid  putrescence,  or  that  which  ii 
proper  to  oils  as  such. 

Tbe  substances  which  have  been  or  may  be  applied  to 
the  removing  or  preventing  the  effects  of  putrescence, 
are,  acids,  alkalies,  metallic  calces,  neutral  salts,  ethereal 
and  essential  oils,  vinous  spirits,  water,  and  air.     With 
respect  to  acids,  though  they  may  be  applied  with  effect 
to  tbe  removal  or  prevention  of  putrefaction  in  mixed 
animal  and  vegetable  substances,  yet  they  have  not  the 
same  efficacy  when  employed  in  the  case  of  oils ;  for  in  a 
small  proportion,  without  the  subsequent  aid  of  alkalies, 
they  rather  increase  than  diminish  the  fcetor,  and  in  a 
large  proportion  they  coagulate  the  oils,  and  change 
their  other  properties  as  well    as   their    consistence. 
Though  tliey  might  therefore  be  employed  with  the  as- 
sistance of  alkalies,  yet,  requiring  a  more  expensive  and 
complex  process,  and  not  being  moreover  necessary,  as 
the  same  end  may  be  obtained  by  the  use  of  alkalies  only, 
they  may  be  deemed  improper  for  the  purification  of  ani- 
mal oils  for  commercial  purposes.     Alkaline  substances, 
both  salts  and  earths,  are  the  most  powerful  instrnments 
in  the  eduicoration  of  oils;  but  as  their  action  on  putrid 
oils,  and  the  method  of  applying  them  to  this  end,. 
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Krc  not  (he  same  iu  buth,  it  is  proper  to  consider  them  dis- 
tinctly. 

Of  alkaliue  salts  it  is  the  fixed  kind  only  which  are 
pivper  to  be  used  for  the  edulcoration  of  oils.  Fixed  al- 
kaline galt»,  in  a  dissolved  state,  heing  commixed  with 
putrefying  animal  suhstances,  appear  to  combine  with  the 
pntrid  matter,  and,  mixing  with  some  of  the  principles, 
form  instantly  volatile  alkaline  salts.  On  the  less  putrid 
lliey  seem  to  act,  after  their  comiiination,  by  an  accelera- 
tion of  the  putrescent  action,  till  they  attain  the  degree 
n-hicll  produces  volatile  salts.  This  is  evident  by  the 
lensible  putrid  ferment  and  smell  which  appear  aftet 
Uieir  cunimixture;  but  which  gradually  abating,  the  oil 
19  rendered  sweeter,  much  lighter  coloured,  and  thin- 
aer. 

Their  great  use  in  the  edulcoration  of  fish-oil  arises 
Aierefore  from  their  converting  such  parts  of  the  gelati- 
■oas  fluid  and  bile  as  are  highly  putrefied  instantly  into 
|*o1atile  salts,  and  causing  a  rapid  putrefaction  of  the 
fcther  parts;  by  which  means  the  oil  is  freed  from  them 
by  their  dissipation.  They  do  not,  however,  equally  act 
Bn  the  parts  of  the  oil  on  which  the  cmpyrcumatic  scent 
depends,  unless  by  the  assistance  of  heat:  for  when  they 
u-e  commixed  with  the  oils  without  heat,  in  proportion  as 
ttic  putrid  smell  diminishes,  that  becomes  more  sensibly 
prevalent.  The  ultimate  action  of  lixiviate  salts  on  ani- 
mal oils,  except  with  respect  to  the  empyreuma,  seems 
Id  be  the  same  either  with  or  without  the  medium  of 
^eat;  for  the  same  urinous  and  putrid  smell,  gradual  di- 
tainution  of  the  colour,  and  fcetid  scent,  happens  in  one 
Ease  as  in  the  other,  except  with  regard  to  the  accelera- 
lion  of  the  changes;  and  such  salts,  where  the  purifica- 
tiou  is  required  to  he  made  in  a  great  degree,  are  a  ne- 
Bessary  means,  as  they  are  more  efl'cctual  than  any  olhec 
bibstance  that  can  be  employed. 
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The  086  of  lixiviate  salts  alone  is  not,  however,  the 
most  expedient  method  that  can  be  pursued  for  the  edal- 
coration  of  oils,  for  several  reasons.  If  they  be  used 
alone,  cold,  in  the  requisite  proportions,  they  coagulate  t 
considerable  part  of  the  oil,  which  will  not  again  sepftp 
rate  from  them  under  a  very  great  length  of  time;  and 
when  they  have  destroyed  the  putrid  scent,  a  strong  hit- 
ter empyreumatic  smell  remains.  The  same  inciHive- 
nience,  with  relation  to  the  coagulation  of  part  of  the  oil, 
results  when  tliey  are  used  alone  with  heat.  The  auper- 
additiou  of  common  salt  (which  resolves  the  coagulu 
and  counteracts  the  saponaceous  power  of  the  lixiviate 
salt,  by  which  the  oil  and  water  are  made  to  combine)  is 
therefore  necessary ;  and  the  expense  arising  from  the 
larger  proportion  of  lixiviate  salt  requires  it  to  be  em- 
ployed if  no  other  alkali  be  taken  in  aid,  and  renders  the 
junction  of  alkaline  earths  with  it  extremely  proper  in  the 
edulcoration  of  oils  for  commercial  uses.  lame  has  also 
as  edulcorative  power  on  animal  oils ;  but  it  has  also  so 
strong  a  coagulative  action,  that  the  addition  of  a  large 
{HToportioB  of  alkaline  salts  becomes,  when  it  is  used,  ne- 
cessary to  reduce  the  concreted  oil  to  a  fluid  state ;  and 
therefore  this  substance  alone  is  uot  proper  for  that  pur- 
pose. The  combination  of  lixiviate  salt  with  lime,  or 
the  solution  commonly  called  soap-lye,  has  an  effectoal 
edulcorative  action  on  fcetid  oils ;  but  it  makes  a  tronhle- 
some  coagulation  of  part  of  the  oil  if  no  common  salt  be 
employed,  and  must  lie  used  in  such  large  proportion,  if 
no  alkaline  earth  be  added,  as  renders  the  method  too  ex- 
pensive. 

lame  has  a  power  of  combiniug  with  and  absorbing 
the  putrid  parts  of  the  gelatinous  fluid  and  bile  when 
commixed  with  oil,  and  effects,  either  with  or  without 
heat,  a  considerable  edulcoration  of  foetid  oils ;  but  it  cem*^ 
bines  so  strongly  with  them,  either  cold  or  hot,  that  the 
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^eparatioD  is  difficult  to  he  effected  even  witb  the  addition 
ofbnne;  aud  the  oil,  when  a  large  proportion  or  it  is 
used,  can  scarcely  bu  at  all  brought  from  its  concreted 
to  a  fluid  state  but  by  an  equivalent  large  proportion  of 
lixiviate  salt:  the  use  of  lime,  therefore,  alone  is  impro- 
per, or  even  in  a  great  proportion  with  other  ingredienta. 
But  when  only  a  lesser  degree  of  edulcoration  is  re- 
quired, a  moderate  quantity,  conjoiDod  with  an  equal  or 
greater  weight  of  chalk,  which  assists  its  separation 
from  the  oil,  may,  on  account  of  its  great  cheapness,  be 
employed  very  advantageously :  it  will  in  this  case  admit  of 
precipitation  from  the  oil  hy  the  addition  of  brine.  It 
nay  be  also  expediently  used  when  lixiviate  salt  a 
employed  with  heat  for  the  most  perfect  purification  of 
oils;  for  it  will  in  that  case  give  room  for  the  diminish- 
ing of  the  quantity  of  lixiviate  salt,  though  the  propor- 
tion be  neverthele^js  so  restrained  as  not  to  exceed  what 
the  proportion  of  lixiviate  salt  (jusl  requisite  for  the  edul- 
coration] can  separate  from  the  oil. 

Chalk  has  an  ahsorhins;  power  similar  to  Umc,  but  iu 
a  less  degree,  on  the  putrid  substance  of  oil :  it  docs  not, 
however,  combine  so  strongly  with  the  oil  as  to  resist  se- 
paration in  the  same  manner,  and  is  therefore  very  proper 
to  be  conjoined  either  with  lixiviate  salts  or  lime,  as  it 
renders  a  less  quantity  of  cither  sufficient,  and  Indeed 
contributes  to  the  separation  of  the  oil  from  them. 

Magnesia  alba,  or  the  alkaline  earth,  which  is  the  ba- 
sis of  the  sal  catharticus,  and  the  singular  earth  which  is 
the  basis  of  alum,  both  have  an  edulcorating  power  on 
JVelid  oils,  hut  like  lime,  have  too  strong  an  attraction 
with  them  to  he  separated  so  as  to  admit  of  the  reduction 
of  the  oil  from  the  concreted  state  to  which  they  reduce 
it ;  and  therefore,  as  they  are  not  superior  in  efficacy  to 
lime  and  chalk,  but  much  dearer  or  more  difficult  to  be 
obtained,  they  may  he  rejected  from  the  nnmherof  ingrc- 
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dieiiU  that  arc  proper  for  the  purifying  of  oils,  vblift 
view  tn  commercial  advantages^ 

Sea  salt  has  an  aiitise|ilic  power  on  the  mixed  salM 
parte  of  animals ;  hat  used  alone,  or  dist^olred  in  water, 
it  does  not  appear  lo  lessen  the  putrid  firtor  of  oila,  bat, 
on  the  contrary,  rather  increases  it.  If  aflcr  llieir  eon- 
mixture  with  it  they  are  Huhjected  to  heat,  it  i-alher  it* 
praves  than  improves  the  oils ;  but  though  by  its  own  ju- 
mediate  action  on  tliem  it  conduces  go  little  to  Uie  eAld- 
coration  of  uils>  yet  it  is  a  medium  for  the  separation  of 
Water  and  the  alkaline  substances  requisite  lo  be  employ- 
ed to  that  end.  It  is  of  great  utility  in  the  eilulcoralive 
processes;  for  when  alkaline  salts  or  earths  comtane 
with  the  water  nceessary  to  their  action  on  the  oils,  or 
themselves  form  coagulums  or  corrections  with  it,  a  soIa> 
lion  of  salt  will  loosen  the  bond  and  dissolve  the  eloee 
union ;  so  that  the  oil  being  separated  will  float  on  tbe 
aqueous  fluid,  while  the  earth,  if  any  be  in  llie  mixture, 
will  be  precipitated  and  sink  close  together  to  Uie  bottom 
of  the  containing  vessel. 

Sal  catharticiis,  glauber  salt,  nitnim  vitriolatnm,  tar- 
tar,  and  other  neutral  salts,.  thous;li  tliey  couiitenct  pB> 
trefaction  in  the  mixed  or  solid  parts  of  aoimaU,  seen  to 
have  little  eflect  on  oils  with  respect  lo  their  eduleon- 
lion,  and  cannot  therefore  be  ranked  amongst  the  e/ob- 
stances  proper  to  be  used  for  that  purpose. 

Lead  reduced  to  ibe  state  of  a  calx,  either  in  the  fom 
of  minium  oi-  lilliarge,  has  a  strong  edulcorative  power 
on  foetid  oils,  and  is  indeed  applied  to  Ihat  end^  with 
respect  to  one  kind  of  \  egetahie  oil,  for  a  very  bad  par- 
pose,  eonsidering  its  malignant  qualities  on  the  hinua 
body. 

In  the  case  of  train-oil,  which  will  scarcely  ever  be 
considered  among  the  esculent  kinds  in  this  countrr.  the 
Same  objection  against  its  nse  would  not  lie ;  and  employ- 
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ed  either  with  or  without  heat,  it  is  a  powerful 
both  of  the  putrid  and  empyreumatic  parts  that 
the  fcetor. 

As,  however,  there  may  be  some  prejudice  against  its 
use  even  in  any  way,  and  as  it  is  not  absolutely  necessary, 
I  have  not  given  it  a  place  among  the  iugredicnts  of  the 
processes  I  recommend. 

The  ochrons  earth  of  iron,  commonly  called  red  ochre, 
has  an  absorbing  power  on  the  putrid  parts  of  oil,  but 
combines  so  strongly  that  the  separation  is  tedious  even 
with  the  addition  of  brine :  it,  nevertheless,  it  is  added 
when  chalk  and  lime  have  been  some  time  commixed 
with  the  oil,  as  in  process  the  first,  it  will  promote 
the  edulcorafive  intention,  and  will  subside  along  wilh 
them;  and,  as  it  has  some  advantage  without  increas- 
ing the  expense,  unless  in  the  most  inconsiderable  degree, 
its  use  may  be  expediently  admitted  in  that  process. 

Essential  and  ethereal  oils  are  applicable  to  the  pre- 
vention of  putrefaction  in  the  mixed  and  solid  parts  of 
vegetables,  but  are  not  so  to  the  edulcoralion  of  fcetid  oils ; 
and  if  they  had  the  desired  effect,  they  would  not,  on  ac 
count  of  their  price,  answer  the  commercial  end,  unless 
the  due  effect  was  produced  by  adding  them  to  the  oils  in 
a  very  small  quantity. 

The  same  holds  good  of  spirits  of  wine  as  of  essential 
and  ethereal  oils,  both  with  respect  to  their  efficacy  and 
the  expense. 

Water  has  an  edulcorative  action  on  foetid  oils  by  car- 
rying off  the  most  putrid  parts  of  the  gelatinous  fluid  or 
bile,  in  which,  as  was  above  explained,  the  principal  fce- 
tor resides,  if  the  quantity  added  be  large,  and  an  inti. 
mate  commixture  be  made  of  them  by  sltrring  them  toge- 
ther for  a  considerable  time :  this  only  partially  removing 
those  heterogeneous  putrescent  substances,  Ihe  remaining 
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part  soon  aeqaires  theBame  state^  and  the  oil  again  grows 
ftEtid^  though  not  to  the  same  degree  as  befiure. 

Water  is,  however^  a  necessary  medium  for  the  ac- 
tion of  salts  and  the  separation  of  alkaline  earths  and 
calces  of  metals  when  they  are  employed  for  the  edoleo- 
ration  of  oils^  as  will  appear  from  a  consideratiim  of  my 
processes. 

Air  edulcorates  oil  by  csnying  off  the  most  pnirid 
parts,  which  are  necessarily  extremely  volatile.  It  msy 
be  made  to  acton  them  either  by  simple  exposure  of  them 
to  it  with  a  large  extent  of  surface,  or  by  forcing  it 
Ihrough  them  by  means  of  ventilators^  as  has  been  prac- 
tised by  some  dealers ;  but  is  now^  I  believe^  neglected 
on  account  of  their  finding  the  improvement  of  oils  by  it 
not  adequate  to  the  trouble,  as  the  gelatinous  matter  and 
bile,  not  reduced  to  a  certain  degree  of  putre&dion,  be- 
ing left  behind,  putrefy  again  to  nearly  flie  same  degree 
as  before. 

It  appears  from  these  several  observations^  that  the 
cheapest  ingredients  which  can  be  used  for  the  edulccva- 
tion  of  train-oils  are  lime  and  chalk,  which  may,  with 
the  addition  of  a  proper  quantity  of  soluticm  of  sea  salt  or 
brine,  be  made  to  procure  a  separation  of  them  from  the 
oils,  according  to  process  the  first,  so  as  to  answer  for 
some  purposes ;  that  the  lixiviate  salt  is  the  most  poww- 
ful  purifier  of  oils,  and,  with  the  assistance  of  chidk  and 
brine,  will,  without  heat,  according  to  process  the  se- 
cimd,  effect  a  very  considerable  degree  of  ednlcoration; 
and  that  lixiviate  salt  used  with  heat,  with  the  addition 
of  lime  and  chalk,  to  save  a  part  of  the  quantity  which 
would  otherwise  be. necessary^  and  of  brine  to  procure  a 
quick  separation,  will  perform  an  ednlcoration  snfflcieBt 
for  all  commercial  purposes,  according  to  process  the 
third  $  but  that  calcined  lead  and  the  ochrous  earth  of  iroii 
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D\ajf  perhaps,  be  applied  in  some  cases  with  advantage] 
where  the  oil  is  Dot  desigDed  for  esculent  use. 

PROCESS  THE  FIRST. 

"Fbr  Purifying  Fieh-  Oil  in  a  moderate  Degree,  and  at  a 
vertj  tittle  Expense. 

Take  an  ounce  of  chalk  in  powder,  and  half  an  ounce 
of  lime  slaked  bj  exposure  to  the  air;  put  them  into  a 
gallon  of  stinking  oil,  and,  having  mixed  them  well  toge- 
ther by  stirring,  add  half  a  pint  of  water,  and  mix  thaC 
also  with  them  by  the  same  means.  When  they  have 
stood  an  honr  or  two,  repeat  the  stirring,  and  continue 
the  same  treatment  at  convenient  intervals  for  two  or 
three  days;  after  which  superadd  a  pint  and  a  half  of 
water  in  which  an  ounce  of  salt  is  dissolvetl,  and  mix 
them  as  the  other  ingredients,  repeating  the  stirring,  as 
before,  for  a  day  or  two.  Let  the  whole  then  stand  at 
rest,  and  the  water  wilt  sink  below  the  oil,  and  the  chalk 
subside  in  it  to  the  bottom  of  the  vessel.  The  oil  will 
become  clear,  be  of  a  lighter  colour,  and  have  considera- 
t  bly  less  smell ;  but  will  not  be  purified  in  a  manner  equal 
I  to  what  is  effected  by  the  other  processes  below  given ; 
I  though,  as  this  is  done  with  the  expense  of  only  one  ounce 
of  salt,  it  may  be  practised  advantageously  for  many  par- 
poses,  especially  as  a  preparation  for  the  next  method, 
the  operation  of  which  will  be  thereby  facilitated. 

PROCESS  THE  SECO.VD. 

3b  Purify,  to  a  great  Degree,  Fish-  Oil  vnthovi  Heat. 

Take  a  gallon  of  crude  stinking  oil,  or  rather  sucli  as 
has  been  prepared  as  ahove  meotioned,  and  add  to  it  an 
ounce  of  powdered  chalk ;  stir  them  well  together  sevc' 
ral  times,  as  m  the  preceding  process,  and,  after  they 
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have  been  mixed  some  hours,  or  a  whole  day,  add  an 
ounce  of  pearl-ashes  dissolved  in  four  ounces  of  water, 
and  repeat  the  stirring  as  before.  After  they  have  been 
so  treated  for  some  hours,  put  in  a  pint  of  water  in  which 
two  ounces  of  salt  are  dissolved,  and  proceed  as  before : 
the  oil  and  brine  will  separate  on  standing  some  days, 
and  the  oil  will  be  greatly  improved  both  in  smell  and 
colour.  Where  a  greater  purity  is  required,  the  quanti^ 
of  pearl-ashes  must  be  increased,  and  the  time  before  the 
addition  of  the  salt  and  water  prolonged. 

If  the  same  operation  is  repeated  several  times,  dind- 
nishing  each  time  the  quantity  of  ingredients  one  hal^ 
the  oil  may  be  brought  to  a  very  light  colour,  and  ren- 
dered equally  sweet  in  smell  with  the  common  sperma- 
ceti oil. 

By  this  process  the  cod-oil  may  be  made  to  bum;  and, 
when  it  is  so  putrid  as  not  to  be  fit  for  any  use,  either 
alone  or  mixed,  it  may  be  so  corrected  by  the  first  part 
of  the  process  as  to  be  equal  to  that  commonly  sold:  but 
where  this  process  is  practised  in  the  case  of  such  putrid 
oil,  use  half  an  ounce  of  chalk  and  half  an  ounce  of  lime. 

PROCESS  THE  THIRD. 

To  punfy  Fish-  Oil  with  the  Assistance  of  Heaty  when 
the  greatest  Purity  is  required,  and  particularly  for 
the  Woollen  Manufacture. 

Take  a  gallon  of  crude  stinking  oil,  and  mix  with  it  a 
quarter  of  an  ounce  of  powdered  chalk,  a  quarter  of  an 
ounce  of  lime  slaked  in  the  air,  and  half  a  pint  of  water; 
stir  them  together,  and,  when  they  have  stood  some 
hours,  add  a  pint  of  water  and  two  ounces  of  pearl-ashesy 
and  place  them  over  a  fire  that  will  just  keep  them  sim- 
mering, till  the  oil  appears  of  a  light  amber  colour,  and 
has  lost  all  smell,  except  a  hot,  gi*easy,  soap-like  scent. 
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Then  superadd  half  a  pint  of  niiter  in  which  an  ounce  of 
salt  has  been  dissolved;  and  having  boiled  them  baUan 
hour,  pour  Ihem  into  a  proper  vessel,  and  let  ihem  stand 
till  the  separation  of  the  oil,  water,  and  lime  he  made,  as 
in  the  preceding  process.  Where  this  operation  is  per- 
formed to  prepare  oil  for  the  woollen  mannfacture,  the 
salt  may  be  omitted ;  but  the  separation  of  the  lime  from 
the  oil  will  be  slower,  and  a  longer  boiling  will  be  ne- 
ceasary. 

If  the  oil  be  required  yet  more  pure.,  treat  it,  after  it  U 
iepamted  from  the  water,  &c.  according  to  the  second 
process,  witli  an  ounce  of  chalk,  a  cjuarter  of  an  ounce  of 
pearl-ashes,  and  half  an  ounce  of  salt. 

Observations  on  Process  the  first. 

Tins  process  may  be  performed  on  any  kind  of  fish  (ft 
eeai-oil  tliat  is  putrid  and  stinking,  and  will  improve  it  in 
smell,  and  generally  render  the  colour  lighter,  if  pre- 
viously dark  and  brown:  il  will  also  conduce  to  ren- 
der these  oils  fitter  for  burning,  which  are,  in  their  crude 
state,  faulty  in  that  point ;  but  it  will  not  meliorate  them 
to  the  full  degree  they  admit  of  even  without  heat,  and 
should  therefore  be  practised  \^  hen  only  a  moderate  im- 
provement is  required. 

Secondlif,  When  the  oil  is  taken  off  from  the  dreg» 
and  brine,  the  dregs  which  swim  on  the  brine  should  be 
I  taken  off  it  also,  and  put  into  another  vessel  of  a  deep 
form;  and  on  standing,  particularly  if  fresh  water  be 
added  and  stirred  with  them,  nearly  the  whole  remaining 
part  of  the  oil  will  separate  from  the  foulness ;  or,  to  save 
this  trouble,  the  dregs,  when  taken  off,  may  be  put  to 
any  future  quantity  of  oil  that  is  to  be  edulcorated  by  this 
method,  which  will  answer  the  same  purpose. 

Vol,,  n.  I'  u 
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Obaervationa  on  Process  the  Utird. 

Firstf  This  is  most  advantageously  perfomed  on 
train-oil,  called  vicious  whale-oil ;  and  the  more  putrid 
and  foul  it  may  be,  the  greater  will  be  the  proportionabk 
improvement,  especially  if  there  be  no  mixtore  of  the 
other  kinds  of  fisli-oils,  particularly  the  seal^  whieh  do 
not  admit  of  being  edulcorated  perfectly  by  means  of 
heat,  but  require  other  methods :  but  when  the  iichnk 
oil  is  pure  from  admixture  of  others,  however  stinking  it 
may  be,  the  bad  smell  will  be  removed  by  this  procesR 
duly  executed,  and  the  brown  colour  changed  to  a  vei; 
light  amber ;  and  these  qualities  will  be  much  more  per- 
manent in  this  than  in  any  crude  oil,  as  it  will  not,  tnm 
the  degree  of  purity  to  wliich  it  is  brooglit,  be  subject  to 
putrefy  again  under  a  great  length  of  time,  whether  it  be 
kept  open  or  in  close  vessels. 

The  oil  in  this  state  will  bum  away  without  leaving  the 
least  remains  of  foulness  in  the  lamp ;  and,  bring  ren- 
dered more  fluid  than  before,  will  go  further,  when  nsed 
in  tlie  woollen  manufacture,  tlian  any  other  kind^  and 
will  be  much  more  easily  scoured  from  the  wool. 

If,  nevertheless,  there  be  any  branches  of  the  woollen 
manufacture  whicli  require  the  use  of  a  more  thick  and 
unctuous  oil,  this  may  be  rendered  so  by  the  addition  of 
a  proper  quantity  of  tallow  or  fat,  of  which  a  certain  pro- 
portion will  perfectly  incorporate  with  the  oil,  the  fluidity 
and  transparency  being  still  preserved,  as  well  as  all  tke 
other  qualities  that  render  it  suitable  to  the  intended  pur- 
pose. This  may  be  most  beneficially  done  by  adding  t 
proper  quantity  of  the  refuse  grease  of  families,  eommoD- 
ly  called  kitchen  stuff,  which  being  put  to  the  oil,  when 
moderately  heated,  will  immediately  dissolve  in  it,  and 
let  fall  also  its  impurities  or  foulness  tp  the  bottom  of  the 
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vessel,  ami  icailer  the  purilic.il  admixture,  a.  coDsiderable 
■iaviiig  to  the  mHiiurat^turers. 

Secondly,  The  tiifferent  ({iialille^^  ami  (lispoi^itions  of 
different  pai'telfi  of  vicious  oil  with  respect  to  cdulcora- 
tion  render  various  proportions  necessary  of  tlic  ingre- 
dients to  be  nsed.  The  quantities  stated  in  the  above 
process  are  the  least  which  will  effect  the  end  in  general, 
and  frequently  greater  will  be  required;  but  this  may  al- 
ways he  first  tried ;  and  if  it  be  found,  after  six  or  eight 
hours  simmering  of  the  mixture,  that  no  gradnal  improve- 
ment  is  making  in  the  smell  and  colour,  but  that  the  oil 
continues  the  same  in  those  particulars,  and  remains  also 
mixed  with  the  ehalk  and  lime,  and  in  a  thick  turbid 
state,  a  fonrtli  or  tliird  part  of  the  fii-st  quantity  of  pearl- 
ashes  should  be  ailded,  and  the  simmering  continued  tilt 
the  oil  be  perfect.  As  the  quantity  of  the  water  is  lessen- 
ed by  the  evap oration,  it  is  necessary  to  make  fresh  ad- 
ditions from  lime  to  time,  that  there  may  be  always  near- 
ly the  original  prnporliou. 

Thirilg,  If  it  he  inconvenient  to  give  the  whole  time  of 
boiling  at  once,  the  fire  may  he  suffered  to  go  out  and  be 
rekindled  at  any  distance  of  time  ;  and  if,  in  such  case,  a 
small  proportion  of  pearl-ashes  dissolved  in  water  he  add- 
ed, and  the  mixture  several  times  stirred  betwixt  the 
times  of  boiling,  it  will  facilitate  the  operation.  The 
time  of  boiling  may  be  also  ranch  shortened,  if  the  chalk, 
lime,  and  pearl-ashes,  be  added  for  some  days  before, 
and  the  mixture  frequently  stirred. 

PltOCESS  THE  FOURTH, 

Which  man  ^^  practised  alone  instead  of  Process  the 
First,  as  it  icill  edulcorate  and  purifij  Fish-Oil  to  a 
considerable  Degree,  so  as  to  answer  moat  Purposes, 
and/or  Process  the  Third,  when  the  whole  is  performed. 
Take  a  gallon  of  crude  stinking  oil,  and  put  to  it  a  pint 

of  water  poni-ed  off  from  two  ounces  of  lime  lilaked  in 
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the  air;  let  them  stand  together^  and  stir  them  up  several 
times  for  the  first  twenty -four  hours ;  then  let  them  stand 
a  day,  and  the  lime-water  will  sink  below  the  oil,  which 
must  be  carefully  separated  from  them.  Take  this  oil, 
if  not  sufiiciently  purified  for  your  purpose,  and  treat  it 
as  directed  in  Process  the  Third,  diminishing  the  quanti- 
ty of  pearl-ashes  to  one  ounce,  and  omitting  the  lime  and 
chalk.* 

Robert  Dossie. 

No.  67. 
On  the  Purification  qf  Uapeseed  Oil.  By  G.  Thenard.* 

TO  purify  oil  of  rapeseed,  mix  one  hundred  parts  of 
the  oil  with  from  one  and  a  half  to  two  parts  oS  sulphuric 
acid,  and  stir  the  mixture.  The  oil  will  immediately 
change  its  colour;  it  will  become  turbid  and  assume  a 
blackish-green  tint,  and  at  the  end  of  three  quarters  of 
an  hour  it  will  be  full  of  flakes.  You  must  then  give 
over  stirring  it,  and  add  gradually  double  its  weight  of 
water  to  remove  the  sulphuric  acid,  which,  if  allow- 
ed to  remain  too  loug  with  the  oil,  would  not  fail  to 
exercise  too  strong  an  action  on  it,  and  to  char  it 
The  mixture  must  then  be  beat  for  at  least  half  an  hour, 
to  bring  the  molecule  of  the  oil,  the  acid,  and  water, 
into  contact  with  each  other ;  after  which  it  is  to  be  left  at 
rest.  . 

When  it  has  rested  about  eight  days,  the  oil  will  float 
on  the  surface  of  tlie  water,  and  the  latter  will  itself  float 
on  a  black  matter,  precipitated  from  the  oil  by  the  anl- 

*  The  dregs  remuning  after  the  nindry  proceties  above  mentioiied  wiU  hm 
an  excellent  manure,  as  has  been  since  noticed  in  Dr.  Hunter'a  Qoorgkd 
Essays. 

t  TSUoch,  voL  lO^p.68.   From  the  /ounm/ d!t  PA/ffff«fj Floftal*  «d.  9. 
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phuric  aciil :  it  is  this  matter  which  colonra  the  oil,  and 
prevents  it  from  burning  with  facility.  Three  very  dia- 
linct  strata,  then,  are  established,  as  is  here  seen:  the  up- 
per one  is  oil;  the  second  is  aqueous,  and  contains  a  lUUe 
sulphuric  acid ;  and  the  third  is  carbonaceous.  The  oil 
which  forms  the  upper  stratum,  after  these  eight  days  of 
rest,  is  far  from  being  limpid :  twenty  days,  in  my  opi- 
nion, would  be  necessary  for  it  to  purify  itself  merely  by 
repose;  but  by  filtration  it  may  be  immediately  obtained 
perfectly  clear  and  transparent.  For  this  purpose,  pound- 
ed charcoal,  and  a  piece  of  linen  or  cotton  cloth,  may  be 
employed :  the  two  last  substances  are  preferable  to  any 
other.  The  same  cloth  will  serve  several  times,  only  it 
must  be  carefully  cleaned. 

By  following  this  process  with  attention,  you  may  ob- 
tain oil  which  has  much  less  colour,  odour,  and  taste,  than 
that  commonly  used;  which  will  burn  with  the  greatest 
facility,  and  without  any  residuum;  and  which  is  equal 
io  the  purest  oil  sold  in  tlie  shops,  &c.  The  loss  is  very 
inconsiderable. 

If  you  are  desirous  of  obtaining  it  still  purer,  it  may 
be  exposed  again  to  the  same  treatment;  but,  in  that  case, 
for  one  hundred  parts  of  oil,  one  hundredth  part  of  con- 
centrated sulphuric  acid  will  be  sufficient.  The  sul- 
phuric acid  will  not  form  in  oil  which  has  been  once  pu- 
rified a  blackish  precipitate :  on  the  contrary,  it  produces 
a  very  scanty  precipitate,  of  a  grayish-white  colour. 
This  precipitate  is  more  difficult  to  be  separated  than  the 
former. 

Wben  the  oil  has  been  treated  with  two  hundredth 
parts  of  sulphui-ic  acid,  if  it  be  suffered  to  digest  for 
twenty-four  hours  with  the  fourth  of  its  weight  of  chalk 
or  carbonate  of  lime,  or  of  argil,  you  will  obtain  it  al- 
most as  clear  as  wafer.  Lime,  however,  cannot  be  em- 
ployed with  advantage,  as  it  would  oceaaion  too  much 
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waste ;  buty  in  my  opinion^  argil  would  give  very  advan- 
tageous results :  it  retains^  indeed^  a  pretty  lai^  quantity 
of  oil^  buty  by  means  of  a  press^  the  last  portions' 
of  the  oil  may  be  extracted  from  the  argil  almost  entirely. 


No-  68. 

Plan  for  an  improved  Theatre.    By  Sir  Oeokge  Cxt- 

LEY,  Barf.* 

(With  an  en^^Tin^.) 

Brompton,  September  lUi,  1808. 

Sir — Since  the  lamentable  accident,  that  has  so  lately 
happened  to  the  Govent  Garden  Theatre,  the  frequent 
occurrence  of  that  event  to  my  thoughts  has  led  me  to 
speculate  upon  the  various  improvements,  that  might  be 
made  in  the  construction  of  theatres.  I  have  taken  the 
liberty  of  enclosing  you  the  following  plan  and  hints, 
which  I  conceive  to  be  worthy  your  attention,  inasmuch 
as  they  state  undoubted  principles,  which  local  conveni- 
ence may  more  or  less  permit  to  be  put  in  practice,  but 
without  an  attention  to  which  no  theatre  can  be  pronounc- 
ed well  constructed.  The  science  of  acoustics  is  perfect- 
ly well  understood,  and  the  enclosed  rough  sketch  of  die 
internal  plan  and  elevation  of  a  theatre  is  modified  to  the 
principles  of  that  science,  in  conjunction  with  giving  the 
greatest  possible  convenience  of  sight  to  the  largest  num- 
ber of  people  the  space  can  contain. 

It  is  the  property  of  an  elliptical  room,  to  collect  all  the 
sound  uttered  in  one  of  its  foci  into  the  opposite  focus  by 
reflection ;  hence,  as  the  ellipsis  is  a  very  beautiful  eurve^ 
and  as  it  is  only  the  parts  of  a  theatre  distant  from  the 
stage,  that  require  the  aid  of  reflected  sound,  I  have  adogf 
cd  this  figure,  as  the  ground  plan,  plate  10,  fig.  1,  wDl 

*  Nlcliul8on«  Tol.2% p.  343. 
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i^how.  Here  aoy  voice  uttered  upon  the  stage  at  A  would 
be  concentrated  at  the  point  B,  excepting  what  is  absorb- 
ed by  eatering  the  side  boxes. 

I  have  draws  the  stage  semicircular,  and  on  one  eido 
arranged  the  seats  concentrical  w  ith  it.  This,'  I  con- 
ceive, would  be  a  material  benefit  to  the  observers,  bul  it 
would  have  this  objection,  namely,  that  the  seats,  if  so 
placed,  must  rise  in  steps  and  have  arms  to  each ;  hence 
the  necessary  allowance  of  room  for  the  accommodation 
of  the  largest  persons  would  be  more  than  necessary  for 
smaller  ones;  and  on  no  nccasiou,  however  pressing, 
could  the  advantage  be  taken  of  sitting  closer. 

I  have  also  drawn  the  scenery  in  a.  portion  of  a  circle, 
which  would  be  a  most  material  advantage,  both  to  the 
hearing  and  sight,  if  conveniently  practicable:  and  provi- 
ded double  tlie  height  of  a  >icctie  can  be  had  within  the 
building,  it  might  be  managed  by  suspending  the  scenes 
on  cords  passing  over  rollers  disposed  in  this  form. 

In  constructing  the  elevation  of  a  theatre,  the  first  con- 
sideration is  to  economise  space,  hence  in  the  boxes,  as 
at  No.  1 ,  fig.  S,  after  allowing  the  seats  to  rise  one  foot  m 
Rve  for  the  purpose  of  clearing  the  view  from  the  heads  of 
those  below,  if  a  line  be  drawn  to  the  top  of  the  scenery 
lirom  the  eye  of  the  most  backward  observer,  the  bottom 
of  the  next  tier  of  boxes  must  just  commence  at  that  line, 
as  exhibited  by  dots. 

As  it  is  advantageous  in  the  mctroitolis  to  make  thea- 
tres more  extensive  than  the  direct  voice  of  an  actor  can 
fill  with  ease,  it  becomes  necessary,  to  call  in  the  aid  of 
reflected  sound,  and  so  to  distribute  the  whole  voice  as 
may  be  deemed  most  important.  I  have  in  the  enclosed 
sketch  supposed,  that  (in  a  theatre  where  the  extreme 
part  of  a  pit  is  one  hundred  and  twenty  feet  from  the 
centre  of  the  stage)  the  direct  voice  is  sufficient  till  with* 
in  one  fourth  of  the  extremity  of  the  building.     There- 
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tore,  the  roof  if  so  carved^  u  to  commence  its  reflection 
at  thai  point,  u  may  be  traced  by  following  the  progress 
of  the  pulses  of  sound  emitted  by  the  actor  at  A.    One 
half  the  roof,  as  far  as  C,  is  allowed  to  give  the  sound  it 
receives  ovw  this  portion  of  the  pit,  and  the  three  tiers  of 
boxes.    The  remaining  half  of  the  roof  is  employed  in 
throwing  its  sound  upon  the  upper  gallery,  increasing  the 
density  of  its  reflection  as  the  distance  from  the  stage  in- 
creases.    Although  this  gallery  receives  the  influence  of 
half  the  ceiling,  yet  from  the  oblique  position  of  it,  it  wiU 
not  catch  more  than  half  as  much  sound  as  the  other  por- 
tion, which  is  fully  required  by  the  distance  of  the  hind 
part  of  the  gallery,  the  direct  sound  being  there  twenty- 
flve  times  less  dense  than  in  the  quarter  of  the  pit  next  the 
stage ;  whereas  by  the  reflection  this  disproportion  will  be 
reduced  to  about  ten  times  only,  and  of  course  it  will  be 
as  distinctly  heard  as  in  the  third  quarter  of  the  pit. 

The  ratio  of  sound  in  the  three  front  boxes  compared 
with  that  of  the  flrst  quarter  of  the  pit,  is  as  one  sixteenth 
to  one;  this,  by  the  reflection  of  half  the  roof  will  be  re- 
duced to  about  one  seventh,  hence  these  parts  will  hear 
nearly  as  well  as  the  centre  of  the  pit.  In  addition  to 
this,  the  back  of  each  tier  of  boxes  should  be  covered  so 
as  to  give  a  focus  of  sound  either  to  the  front,  middle,  w 
last  benches,  as  thought  best,  this  shown  at  1,  S,  3.  The 
two  latter  were  altered  from  the  former  by  dotted  coves. 
The  fronts  to  the  boxes  should  present  reflecting 
curves,  to  throw  their  sound  within  the  fourth  region  of 
the  pit. 

Fig.  8  is  a  hind  view,  showing  the  proper  curve  of  the 
roof  in  this  position,  where  the  only  object  is  to  keep  the 
diverging  rays  of  sound  parallel  after  reflection,  and  dear     j 
of  the  sides  of  the  boxes. 

I  think  it  would  not  be  particularly  expensive  to  hav9 
the  whole  beam  and  pillar  work  of  the  theatre  of  wi 
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iron;  aad  likewise  to  make  the  elliptical  pftrt  capable  of 
being  completely  cut  off  from  any  fire  in  tlie  other  pari  of 
the  building,  by  a  jointed  sheet  iron  curtain,  to  close  up 
the  stage  every  night  after  performance,  or  in  case  of  firP, 
daring  the  play  hours,  The  name  of  tliis  would  he  very 
,- attractive. 

To  prevent  the  had  effect  of  squeezing  from  sudden 
alarms,  no  door  about  a  theatre  should  open  inwards,  and 
the  outlets  should  be  as  large  as  possible,  and  some  extra 
ones  easily  opened  if  necessary:  a  good  reservoir  of  wa- 
ter,  and  an  engine  or  two  on  the  spot,  are  precautions  too 
obvious  to  need  an  observation.     1  am,  &c. 

fJEonoE  Cavlby. 
To  JouN  Kkurle,  Esquire. 

No.  69. 

On  the  Construction  of  Theatres.  By  Richard  Lovbll 

Edgeworth,  Esquire,  F,  H,  S.  ^e.« 

Edgeteorthstown,  March  6,  1809. 
Sin — The  puhlio,  by  the  loss  of  two  theatres  in  one 
winter,  must  be  anxious  about  the  plans  on  which  those 
edifices  are  to  he  rebuilt;  they  will  not  be  satisfied  with 
thA  opinion  of  a  single  architect,  tliuy  will  require  an  opea 
discnssion  of  the  principles,  and  plans  upon  which  a  new 
theatre  is  to  be  constructed ;  this  they  have  a  just  right  to 
demand,  for  their  lives  and  properties  are  at  stake.  Eve- 
lily  in  London  might  have  mourned  the  loss  of  some 
ire,  had  the  play-houses  been  filled  at  the  time  of 
idcnt;  and  the  whole  city  might  have  been  burned 
ashes  by  either  of  the  conflagrations. 
We  are  to  consider  not  only  the  loss  of  lives  by  the  iiO^ 
,inediate  disaster,  but  also  the  apprehensions,  which  the 
atfdiencc  must  feel  for  some  time  to  come ;  and  the  aoxic- 
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ty,  which  those  who  remain  at  home  must  suffer  daring 
the  absence  of  their  friends  at  the  theatre.  NothiBg 
should  be  left  to  embitter  the  cup  of  innocent  pleasnie^ 
and  ^^  assurance  should  be  made  doubly  sure/^  wheie 
great  hazards  are  run^  from  no  gi-eater  motive  than  the 
hope  of  an  hour's  amusement 

Covent-garden  playhouse  is  now  rebuilding  without 
any  previous  appeal  to  the  public^  that  I  have  heard  of^ 
as  to  the  plan  or  precautions,  that  are  to  be  followed  in 
its  construction.  I  know,  that  some  hints  were  sent  on 
these  subjects,  which  wei'e  not  even  considered,  at  least 
not  noticed,  till  after  the  plan  was  arranged.  Surely  it 
must  be  infinitely  more  advantageous  to  the  proprietors 
and  to  the  nation,  that  a  short  delay  should  take  place 
before  a  plan  is  ultimately  arranged,  than*  that  a  new 
theatre  should  be  opened  ten  days  sooner,  or  ten  days 
later. 

The  glaring  defect,  or  to  speak  more  properly,  the  ob- 
vious blunder  in  the  building  of  Drury-lane  theatre,  was 
the  introduction  of  timber  as  a  frame  work  for  bricks  aad 
stone;  this  is  a  fault  common  to  buildings  in  London, 
where  the  pu^^lic  safety  is  without  hesitation  sacrificed  to 
the  interests  of  individuals. — But  to  construct  a  wooden 
theatre  is  an  absurdity  too  gross,  to  pass  without  ani- 
madversion. A  frame- work  of  timber,  filled  with  cores 
of  brick  or  stone,  and  cased  perhaps  with  brick  or  plais- 
ter,  is  opened  for  the  reception  of  the  public^  who  are  to 
run  the  risk  of  sudden  destruction  from  a  spark  of  fire,  or 
a  snuff  of  candle,  from  the  fireworks  and  lightning  of 
comedy  and  tragedy,  of  pantomime  and  farce,  withoot 
any  probable  means  of  escape,  or  any  security^  exeept 
what  a  few  hogsheads  of  water  in  a  cistern  on  the  lop  of 
the  house  can  afford. — No  future  prologue  at  the  open- 
ing of  a  new  theatre  (tf>uld  re-assure  the  audience  upon  this 
subject. 
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From  a  view  of  these  consirle rations  I  hope  it  will  ap- 
pear iouiimhciit  upon  tiiose,  who  rebuild  Drurj-lane,  to 
lake  time  for  locciving  information  from  every  quarter 
whence  it  may  be  exjiectetl :  instead  of  hurrying  forward 
to  a  bcginnini;  before  they  have  well  considered  the  end. 
A  remarkable  observation  made  by  that  great  engineer 
Mr.  Smeatou.  in  hii^  account  of  the  building  of  the  Kddy- 
stonelightliouse.  should  never  be  forgotten  by  Ihoee  who 
direct,  or  by  those  who  undertake  extensive  public 
works. — "No  resolution  of  the  proprietors,''  says  be, 
"ever  conduced  more  to  ultimate  success,  than  their 
leaviug  me  at  liberty  fas  to  time  J:  had  they  been  of  the 
same  temper  and  disposition  as  by  far  the  greatest  part  of 
those  who  have  employed  me,  both  before  and  since,  their 
language  would  have  been,  Get  on,  get  on,  for  God's 
sake  get  on,  the  public  is  in  expectation,  get  us  some- 
thing speedily,  to  show,  that  we  mny  gain  credit  with  the 
public," 

Architects  and  engineers  are  so  nearly  connected  with 
each  other  iti  the  objects  of  their  pursuits,  that  it  would 
be  well  both  for  them  and  for  the  public,  if  every  architect 
■were  an  engineer,  and  every  engineer  an  architect.  That 
Uiis  is  not  always  the  case,  wc  have  mclauchoty  instances 
iD  prove. 

There  is  a  society  of  civil  engineers  in  London,  of 
wlitch  sir  Joseph  Jtanks  is  president,  consisting  of  men  of 
undisputed  talents  and  information.  Would  it  not  be  ad- 
visable,  to  consult  this  board?  No  harm  could  possibly 
arise  from  such  application,  and  much  good  miglit  be  the 
consequence.  If  in  the  multitude  of  counsellors  there 
may  be  some  delay,  there  is  probably  much  safety. 

Having  now  animadverted  upon  the  steps  that  should 
be  taken,  before  any  plan  is  ultimately  settled,  I  shall 
venture  to  offer  a  few  hints  upon  the  construction  of  a 
theatre.    K  any  thing,  which  I  throw  out,  should  become 
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an  object  of  discussion^  I  trast  that  I  may  have  an  oppor« 
tanity  of  explaining  what  I  propose;  and  if  any  thing  be 
adopted  from  my  suggestions,  that  it  may  not  be  foUowei) 
without  my  being  acquainted  with  tlie  mode  of  execution. 
Many  new  attempts  fail  of  their  object  by  the  introduction 
of  additional  ideas^  that  appear  plausible;  or  by  the  omis- 
sion  of  small  circumstances,  that  seem  in  the  original  plan 
to  be  of  no  material  consequence. 

In  building  a  theatre^ 

1.  Security  to  the  audience  is  the  first  and  most  neces^ 
gary  object. 

j&«  Facility  of  ingress  and  egress, 

3,  Facility  of  seeing  and  hearing. 

4,  Convenience  to  the  performers. 

0.  Space  for  scenes^  with  proper  openings  for  the  ma> 
ehinery. 

6.  And  lastly,  expense. 

1,  To  ensure  safety ^  common  sense  points  out^  that  as 
little  timber  and  as  small  a  portion  as  possible  of  combus- 
tible materials  should  be  employed."  The  outside  walls 
should  be  constructed  of  stone — the  coins  of  large  blocks 
of  stone  closely  jointed,  depending  upon  their  own  bear- 
ings and  not  made  apparently  compact  by  mortar.  Bricks 
for  the  internal  structure  should  be  made  under  proper 
inspection,  and  not  worked  hastily  up,  to  fulfil  a  contract 
All  the  joints,  rafters,  and  principals,  and  the  framework 
of  the  partitions  should  be  iron.  The  frame  work  of  the 
roof  should  be  of  the  same  metal,  with  a  covering  of  cop- 
per. No  plumber  should  be  permitted  to  exercise  his 
dangerous  trade  in  the  construction  of  any  part  of  the 
building. 

It  may  at  first  sight  appear,  that  the  substitution  of 
iron  For  timber  must  be  enormously  expensive — and  it 
would  be  enormous,  if  scientific  care  were  not  taken,  to 
calculate  the  stress  and  strength  of  every  part  of  the  stnir- 
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iure  where  iron  was  to  be  used,  ami  to  frame  the  material 
logetber  upon  mechanic aLprinciples  of  slrenglb  and  light- 
pess. 

As  to  the  roof,  it  coiild  no  doubt  be  made  lighter  and 
cheaper  of  iron  than  of  timber  at  the  present  price  of  that 
material.  Cotton  mills  are  frequently  floored  with  hol- 
low bricks,  which  are  light;  and  these  may  be  covered 
with  earpetting. 

Many  other  parts  of  Ihe  theatre  migbt  he  constructed 
of  iron  and  copper;  and  stncco  might  be  introduced  in 
many  place*  instead  of  wood.  There  are  kinds  of  tim- 
ber that  do  not  flame;  these,  though  not  very  durable, 
might  be  employed  for  floors  and  benches.  And  where 
(leal  is  absolutely  necessary,  it  may  be  covered  or  imbued 
with  a  wash,  that  in  some  degree  will  retard  inflamma- 
tion.  After  the  wood  work  that  requires  painting  has 
received  two  coats  of  oil  paint,  it  may  be  finished  with  -a 
coat  ill  distemper,  which  may  frequently  be  renewed  at 
small  expense,  and  without  the  disagreeable  smell  of  oil 
paint. 

To  heat  the  green  room,  dressing  rooms,  and  the  with- 
drawing rooms,  steam  might  be  advantageously  employ- 
ed; and  the  boiler  to  supply  the  steam  should  be  so 
placed,  as  to  serve  at  a  moment's  warning,  to  work  a, 
steam  engine  of  force  sufBcient  to  draw  water  at  once 
from  the  Thames,  and  to  drive  it  with  a  strong  impulse 
wherever  it  should  be  wanted.  This  steam  engine  should 
■>]tA. strongly  enclosed  in  a  building,  to  which  access  on 
side  could  be  easily  obtained. 
Some  of  the  theatres  at  Paris  have  commodious 
avenues ;  but  not  one  theatre  in  London  has  been  so 
placed,  or  so  constructed,  as  to  afford  tolerable  con- 
venience either  to  the  higher  or  lower  clas^rf 
tatAr<i. 
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Private  property  intervenes  so  much,  thai  it  is  srnrec- 
ly  to  be  expected,  that  any  great  improvement  can  bf 
made  in  this  respect,  by  enlarging  the  area  runui)  the  site 
of  the  late  building. 

Whether  a  more  convenient  situation  mi^ht  be  selecled, 
I  do  not  pretend  to  know:  but  a  theatre  buitt  on  the  old 
foundation  might  be  rendered  exti-emely  conimoclioos  as 
to  its  entrances,  or  vomitories,  as  the  aucientx  called  the 
avenues  to  their  ampfaltheatres. 

If  the  whole  building  were  raised  upon  arches  of  « 
height  sufficient  to  admit  carriages,  and  if  numerous 
flights  of  stairs  were  constructed  within  the  piera  which 
support  these  arches,  the  audience  might  depai-t  com- 
modionsly  in  diiTercat  directions,  without  conAiriiou  or 
delay. 

The  collonades  formed  by  pillars  properly  disposed, 
would  permit  alternate  rows  of  mrringes.  Company 
might  descend  from  the  boxea  almost  immcdi&lcly  into 
their  carriages :  passages  for  those  who  are  on  foot  might 
be  railed  ofl',  and  rendered  secure. 

This  plan  would  be  attended  with  considerable  ex- 
pense; but  it  might  be  couiiterbaJRnced  by  sparingone  of 
the  higher  galleries,  which  lately  injured  the  aadibiUiyof 
the  performance,  without  adding  much  to  the  profits  of 
the  bouse.  Besides  !t  might  he  so  managed,  that  tickets 
for  tlie  admission  of  carriages  under  the  piazzag  shuald 
be  issued,  which  would  cover  tlie  expense  of  their  con- 
etruction. 

3.  Facility  of  seeing  and  hearing. — As  to  seeing  1  be- 
lieve that  very  little  can  he  said,  but  what  is  obvious  to 
every  person  of  common  sense :  the  actors  and  the  s[>ec. 
tators  have  in  this  respect  o]>posite  iuterests.  It  is  (be  in- 
terest of  the  actors,  to  have  that  part  of  the  house,  wbicb 
contains  the  audience,  as  large  as  possible.  On  the  con- 
trary it  must  be  the  wish  of  the  audience,  within  certain 
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Iratiiids,  to  be  near  the  static ;  anil  inallef)!«c8,  the. audience 
must  wish,  that  ev<^  pact  of  the  pit,  galleries,  and  buxes, 
elinuld  he  equally  commoilious  for  seeing.  Now  in  a 
large  theatre  this^  is  iin|M)ssible.  To  extend  the  pit  and 
buxes,  they  mast  recede  from  the  front  of  the  etjige ;  they 
cannot  lie  extended  in  breadth  without  shutting  out  the 
view  from  the  side  boxes. 

Little  iueonvenience  was  folt  as  to  seeing  at  Drury- 
lane:  but  every  body,  who  wished  to  hear,  eouiplained. 
As  to  Ibe  actors,  to  make  any  impression,  they  wei-e 
obliged  to  raise  their  voices  above  the  natural  pitch;  to 
Bubstitule  pantomimic  gesticulation,  in  the  place  of  in- 
flections of  voice ;  and  to  use  contortions  of  features  in. 
stead  of  the  natural  expression  of  (he  eyes,  and  the  easy 
movemeut  of  the  countenance.  Tl  is  in  vain,  that  critics 
inveigh  against  the  bad  taste  of  those,  who  prefer  show, 
and  pantomime,  and  processions,  and  dancing,  and  all 
that  the  French  call  xpectaclv:  unless  we  can  hear  the 
sentiments  and  dialogue,  it  is  useless  to  write  good  plays; 
but  all  the  world  loves  spectacle.  Both  these  tastes 
abould  be  gratiHed.  Garrick,  as  I  have  heard  him  de- 
clare, was  always  entertained  with  a  pantomime :  he  told 
me  how  many  times  he  had  seen  Harlequin  Fortunatus 
with'dt'ligbt — the  number  I  forget,  however  I  am  sure, 
that  it  far  exceeded  the  number  of  times  any  mam  could 
hear  a  good  comedy  or  tragedy.  Surely  the  literary  and 
the  visual  entertainment  of  different  spectators  might  be 
gratified.  In  the  first  place,  the  audience-part  of  the 
theatre  should  be  left  smaller,  and  lower,  than  it  wa«  at 
Drury-laue.  Its  shape  might  undoubtedly  be  improved, 
by  constructing  it  according  to  the  known  laws  of 
acoustics :  but  tbis,  if  rigorously  attended  to,  would  con- 
tact the  space  so,  as  to  affect  loo  mnrh  the  receipts  of  the 
house. 
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The  area  for  the  stage  might  be  as  large  as  it  was  for- 
merly ;  hot  the  scenery  should  be  a^usted  so  as  to  eon- 
tract  the  stage  to  reasonable  dimensions.  To  confine  the 
Toice^  the  wings  should  have  leaves^  or  flaps^  hinged  to 
them^  so  as  occasionally  to  close  the  space  between  the 
wings,  leaving  sufficient  room  for  exits  and  entrances. 
When  laige  objects  require  admission,  these  Iteves 
might  be  turned  back^  and  would  then  allow  the  same 
space  as  usual  between  the  wings.  This  would  be  an 
additional  convenience  to  the  actors,  while  they  stand  in 
waiting  to  enter  on  the  stage,  as  it  would  screen  them  from 
the  cold.  The  ceiling  of  the  stage,  which  at  present  is 
made  by  strips  of  painted  linen  banging  perpendicularly, 
should  be  made  of  well  vanushed  iron  or  copper  frames, 
turning  upon  centres  so  as  to  open  at  pleasure  like  Vene- 
tian window-blinds;  and  by  this  means  to  contract,  at 
will,  the  opening  of  the  ceiling,  and  to  conduct  the  voice 
of  the  performers  towards  the  audience.  The  current  itf 
air^  so  as  it  does  not  amount  to  wind,  should  flow  from 
the  stage  to  the  audience.  By  experiments  tried  upon 
sound  by  sir  Thomas  Morlaud  and  some  other  members 
of  the  Boyal  Society,  it  appeared  that  the  propagation  of 
sound  was  prodigiously  obstructed  by  the  assistance  or 
opposition  of  a  slight  current  of  air.  We  are  told  by  Yi- 
truvius^  and  Lipsius,  that  the  sound  of  the  actor's  voice 
was  increased  in  a  surprising  manner  by  brazen  vessels 
placed  under  the  seats  of  the  audience. 

No  satisfactory  account  remains  oiihe  manner  in  which 
this  desirable  effect  was  pi-oduced.  It  would  not  how- 
ever be  difficult  to  try  experiments  on  this  subject  in  any 
one  of  our  theatres  when  it  is  vacant. 

About  forty  years  ago  I  happened  to  go  with  a  friend 
into  a  large  cockpit  at  an  inn  at  Towcester.  My  friend, 
who  was  at  the  opposite  side  of  the  pit,  appeared  to  me 
to  speak  with  a  voice  uncommonly  loud  and  sonorous. 
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Upon  my  inquiriiii?  why  hi;  spoke  iu  that  manner,  he  said 
that  he  had  not  laised  his  voice  ahove  its  ordinary  pitch. 
Upon  looking  about  1  perceived  a  large  earthen  jar  be- 
hind me,  which  proved  the  clause  of  this  increase  of  sound : 
for  upon  repeated  trials  the  voice  of  my  friend  sounded 
as  usual  when  I  stttod  in  any  other  part  of  the  cockpit, 
but  that  in  which  the  vase  was  placed.  To  the  best  of 
my  recollection  the  jar  was  about  five  feet  high,  and 
twenty  inches  in  diameter.  1  remember  well,  that  it 
rung  clearly,  but  slowly,  when  struck  with  the  knuckle. 
By  what  means,  ahd  by  what  materials,  the  pulses  of 
soand  may  be  best  returned  for  the  purposes  we  have  in 
■view,  is  a  subject  for  the  joint  eflbrts  of  mathematics  and 
eSperimenf. 

Among  other  expedients  pannelling  the  hacks  of  the 
boxes  with  thin  elastic  plafea  of  brass  might  be  tried. 

A  saving  aJid  advantage  would  certainly  arise  in  all 
caseH  from  using  iron,  or  copper^  instead  of  wood;  tbey 
Would  not  require  renewal  for  many  years,  and  they 
■would  be  a  preservative  against  fire.  The  prompter's 
box  might  certainly  be  improved,  so  as  to  throw  the 
prompter's  voice  more  distinctly  upon  the  stage,  and  to 
prevent  its  being  heard  by  the  audience. 

4.  Concenience  to  ■performers.  Notwithstanding  the 
reveries  of  Rousseau,  and  the  declamations  of  the  over- 
righteous,  actors  have  risen  in  the  estimation  of  the  pub- 
lic. We  have  seen  with  rational  and  sincere  pleasure 
the  excellent  conduct  of  many  female  performers.  1  con- 
sider this  reform  as  highly  ad\'antageous  to  morality,  and 
it  becomes  a  duty  in  the  managei's  of  a  theatre^  to  accom- 
modate the  performers  with  every  possible  convenience, 
so  that  they  may  enjoy  that  English  word  cotnfort,  which 
in  all  situations  of  life  ieuds  to  promote  independance  and 
morality. 

Vol.  II  v  y 
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It  is  scareely  necessary  to  add^  thai  pipes  to  speak 
through  should  be  laid  from  the  green  room  to  eveiy 
apartment  of  the  actors. 

6.  I  have  left  the  article  of  expense  to  the  last^  becaiM 
whatever  essentially  tends  to  the  convenience  and  gratii- 
cation  of  the  pnblic  will  always  find  safflicient  smpplies 
from  the  liberality  of  Britain.  A  small  addition  4o  the 
price  of  the  tickets  would  amply  defray  the  expense^  that 
would  be  incurred  by  any  real  improvements. 

If  the  united  efforts  of  men  of  science  and  men  rf 
practice  were  directed  to  this  object^  we  might  eacpect  to 
see  a  theatre  superior  to  any  on  the  eontiiient^  adapted 
both  to  the  purposes  of  splendid  esLhibition  and  of  trae 
comedy ;  where  our  children  might  be  entertained  with 
the  ^^ Forty  Thieves/^  and  ourselves  with  ^^The  Rivals" 
and  the  ''  School  for  Scandal.'' 

Richard  Loveli.  BiI^worth. 
To  Mr.  Nicholson. 

NO.  70. 

Itescription  of  a  very  simple  and  cheap  Contrivance  for 
making  Port  Folios  of  large  Dimensions.  By  the  late 
James  Malton,  Esquire.^ 

(With  an  engraving.) 

Sir — As  I  well  know  the  great  inconvenience  expe- 
rienced by  artists  and  collectors  of  prints  and  drawings^ 
from  the  want  of  portfolios  of  dimensions  capable  of  in- 
closing large  subjects^  and  as  I  also  well  know  that  the 
means  used  by  the  Society  for  the  Encouragement  of 
Arts^  &c.  to  promulgate  knowledge  and  useful  inf^Nrmt- 

•  Nicholson,  vol.  9,  p.  128.    From  the  Trantactiont  of  the  Sodttyfor  the  *• 
coura^iient  of  JtrU^  iSfc,  for  1803. 
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lion  are  earnest  as  they  are  extensive,  I  am  induced  to 
lay  before  that  hody  a  port-folio  uf  my  coDatructioii, 
which  I  persuade  myself  possesses  every  advantage  that 
can  be  wished. 

The  difficulty,  or  rather  the  impossibility  of  obtaining 
cases  or  portfolios,  as  large  as  arc  sometimes  requisite, 
has  given  rise  to  many  expensive  contrivances,  to  the 
same  end ;  or  large  prints,  &,c.  must  be  kept  in  rolls,  lo 
their  almost  certain  destruction,  by  frequency  of  rolling; 
or  at  least  they  are  thus  exposed  to  the  danger  of  being 
crushed  by  accident  Milled  pasteboards,  of  which 
port-folios  are  made,  are  not  manufactured  above  a  cer- 
tain moderate  size:  to  exceed  that  size  in  a  port-folio,  is 
an  undertaking  of  no  inconsiderable  trouble,  in  pasting, 
glueing,  and  pressing  them  together.  On  incjuinng  of 
Air.  Newman,  of  Soho-square,  (a  manufacturer  of  these 
articles,)  bow  he  managed  to  make  port-folios  above  the 
ordinary  dimensions,  he  informed  me,  it  was  an  undertak- 
ing of  trouble,  aud  related  his  having  made  one  for  a 
gentleman,  by  attaching  sixteen  of  the  largest  milled 
boards  together;  that  the  materials  alone  cost  five  gui- 
neas ;  and  that  its  weight  was  greater  than  one  man  could 
lift. 

My  method  of  construction  obviates  all  disadvantages — 
weight,  expense,  and  trouble;  and  port  folios  of  any  di- 
mensions may  very  readily  he  manufactured  by  the  sim- 
ple application  of  two  straining- frames,  covered  on  both 
sides  with  canvas,  and  papered;  and  connected,  as  all 
port-folios  are,  by  leather  at  the  back,  or  with  wooden 
backs,  the  sides  being  connected  by  hinges.  Thus  a 
port-folio  may  be  made  capable  of  holding  the  largest 
cartoons,  maps,  and  prints;  and  possessing  another  great 
advantage,  besides  that  of  nothellying  or  swagging,  when 
laid  against  a  well,  as  those  constructed  of  pasteboard 
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do^  to  their  own  destruction^  and  material  injury  of  the 
things  they  contain. 

A  frame  of  four  feet  by  three  will  be  strong  enough,  if 
made  of  deal.  The  stiles  are  four  inches  wide  by  half 
an  inch  thick ;  and  they  have  a  middle  upright  stile  of  the 
same  widths  with  angle  pieces  at  the  comers,  as  is  shown 
in  the  engravings  fig.  1,  plate  11.  A  frame  of  much 
greater  dimensions  may  require  two  middle  upright  stiles ; 
and,  if  very  large,  a  middle  longitudinal  stile^  as  is  shown 
in  the  engraving,  fig.  S. 

If  the  frames  are  made  of  mahogany,  they  need  not  ex- 
ceed three  sixteenths  of  an  inch  in  thickness ;  but,  of 
whatever  wood  they  are  made,  it  must  be  well  seasoned, 
or  they  will  warp.  A  padlock  may  be  applied  to  such 
cases,  for  the  protection  of  their  contents. 

On  this  construction  I  have  made  two  port-folios,  one 
of  whicli  I  have  had  in  use  these  ten  years.  A  hand- 
some one,  of  tolerably  large  dimensions,  I  have  sent  with 
this  paper,  for  the  inspection  of  the  Society.  The  outer 
stiles  of  it  are  of  mahogany,  which,  beaded,  forms  the 
out  edge  in  a  neat  manner.  It^  simple  formation,  its 
lightness,  and  its  firm  flatness,  must  be  obvious  to  every 
one ;  and  I  am  of  opinion  the  Society  will  obtun  the 
thanks  of  all  collectors  and  artists  (if  they  think  it  wor- 
thy of  insertion  in  the  volume  of  their  Transactions)  by 
making  this  simple  matter  publicly  known.  For  my  own 
part,  I  shall  be  highly  gratified  in  having  contributed  to 
the  comfort  of  artists  and  collectors,  in  preserving  their 
valuable  researches,     I  am,  &c, 

Jam^s  Malto. 

J^Tortan^street,  June  25,  180S. 


Reference  to  the  Engravings  Plate  11. 

Fig.  1 .  One  of  the  sides  of  a  frame  for  a  port-folio^  the 
dimensions  four  feet  by  three :  it  may  be  made  of  deal  or 
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fir  wood.  The  stUe«i,  four  iiichos  wide  by  half  an  inch 
thick;  tlie  middle  i]}>ri£;ht  slile  to  be  of  the  same  width. 
It  should  have  angle  pieces  within  the  corners,  to  keep 
them  firm. 

Fig.  a.  Shows  a  side  of  another  frame,  where  mu(^ 
larger  dimensions  are  re(juircd;  it  should  then  have  two 
upright  stiles,  and  a  middle  longitudinal  stile,  all  within 
the  frame,  and  angle  pieces  at  the  comers.  If  it  is  made 
of  mahogany,  instead  of  deal,  the  stiles  may  he  reduced 
nearly  one-fourth  in  breadth  and  thickness ;  the  wood,  in 
either  case,  should  be  well  seasoned,  that  it  may  not  be 
liable  to  warp. 


tSccount  of  an  improved  Sheep-FoU,  contrived  and  con- 
structed by  Thomas  Plowman,  Esquire.* 

(With  an  engraving.) 

THE  model  of  Mr.  Plowman's  Sheepfuld  was  for- 
warded to  the  Secretary  of  the  Society  of  Arts  last  year 
■with  a  letter  describing  its  properties  and  construction. 
It  is  made  on  an  improved  and  very  simple  principle, 
combining  many  advantages  over  the  old  and  expensive 
method  of  folding  by  hurdles ;  and  as  the  whole  fold  can 
be  removed  with  ease  at  all  times,  it  is  found  peculiarly 
useful  in  feeding  off  turnips  on  the  land  in  frosty  weather, 
when  hurdles  cannot  be  used;  and,  as  the  saving  of  la- 
bour in  agriculture  is  a  leading  object,  he  has  no  doubt  of 
seeing  it,  in  a  very  few  years,  generally  adopted. 

The  expense,  in  the  first  instance,  will  exceed  that  of 
hurdles,  for  the  same  given  quantity  of  sheep;  but  having 

•  Nicbolaon,  vol.  13,  p.  I9S.  From  the  7Vfln««mn< 
aMTogrment  of.irti,  iyt.— The  Society  awanled  the  g 
uteful  iiDprovement. 
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had  one  in  nse  nearly  three  years^  he  is  satisfied  the  sav. 
ing  will  be  very  considerable :  for,  before  he  adopted  tUi 
method  of  folding,  he  lost  from  thirty  to  forty  nights  fold- 
ing in  the  year,  owing  to  the  land  being  hard  in  diy  sea- 
flons,  snch  as  the  two  last ;  which  renders  folding  almost 
impracticable,  as  they  never  can  be  set  without  great  la- 
boar  and  destruction  of  hurdles.  He  is  also  clearly  of 
opinion,  that  the  stock  of  sheep  will  be  greatly  increased 
when  this  method  of  folding  becomes  more  known ;  and 
that  it  will  enable  many  small  farmers  to  keep  from  fifty 
to  one  hundred  sheep,  who  now  are  deterred  from  it,  oa 
account  rf  the  small  quantity  of  feed  they  have,  not  an- 
swering to  keep  a  man  for  that  purpose  only ;  but  by  this 
plan,  they  may  keep  a  boy  at  three  shillings  or  three  shil- 
lings and  sixpence  per  week,  who  can  attend  on  one  or 
two  hundred  sheep,  and  move  the  fold  himself  without 
any  assistance.  In  heavy  gales  of  wind  it  frequently 
happens  that  hurdles  are  blown  down,  and  the  sheep, 
of  course,  being  at  liberty  to  range  over  the  crops, 
do  incalculable  mischief;  which  cannot  happen  with  this 
fold. 

Tn  some  counties  in  England,  where  hogs  are  folded, 
great  difficulties  are  experienced  for  want  of  stowage,  for 
them  to  feed  off  winter  tares,  &c.  as  they  root  up  every 
stake  or  hurdle ;  but  from  having  tried  the  experiment, 
the  inventor  is  certain  his  fold  will  keep  them  in,  and  de- 
fies their  attempts  to  dbplace  it. 

From  this  drawing,  which  corresponds  with  the  model, 
and  from  the  description,  it  is  seen  that  an  astonisliing 
quantity  of  time  is  saved ;  for  one  man  can  remove  a  fold 
to  contain  three  hundred  sheep  with  ease  in  five  minutes, 
which,  by  the  old  method,  frequently  takes  some  horns 
to  accomplish. 

Certificates  of  gentlemen,  who  use  these  new  folds, 
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were  eetit  to  the  society,  among  whom  is  that  of  liis  gr&co 
'the  duke  of  Bedford. 

"When  tlie  fold  is  wanted  to  he  used  on  very  hilly 
Lground,  it  is  best  to  begin  at  the  top,  and  work  it  down 
jto  the  bottom,  for  the  ease  of  removing  it,  and  then  draw 
<it  up  again  with  a  liorse.  Tlus,  however,  the  inventor 
has  ue\'er  had  occasion  to  do ;  for  the  land  in  his  county 
is  ploughed  in  a  contrary  direction,  and  the  fold  is  work- 
ed in  the  same  course  as  the  ridges.  By  this  mean,  the 
inconvenience  is  avoided  of  crossing  the  furrows,  and 
tliey  are  also  a  guide  to  keep  the  fold  in  a  straight  di- 
rection. 

With  respect  to  the  sheep  getting  under,  he  docs  not 
recollect  that  circumstance  to  have  ever  happened,  nor 
does  he  conceive  that  any  land,  which  is  cnltivatcd  can 
rhe  so  uneven  as  to  admit  of  it. 

m.  Description  of  the  Sheepfoli. 

}■  Flatp.  11,  fig.  3.  Shows  one  division  or  part  of  this 
fence  twenty-one  feet  long,  and  three  feet  eleven  inches 
high,  composed  of  the  following  parts : 

A.  A  top  rail  three  inches  deep  and  two  inches  thick. 
B.  The  upper  bar,  three  inches  deep,  and  three-quarters 

I' inch  thick.  CC,  The  two  lower  bars,  four  inches  by 
three-quarters  of  an  incli,  which,  with  the  npperbar,  ara 
morticed  through  the  uprights.  DDDD,  Which  uprights 
are  oak,  three  inches  by  two  inches.  E,  the  lower  liar, 
tliree  inches  by  three.  F.  An  upright  bar,  with  the  bon- 
sontal  bars  halved  into  it.  (iG,  two  oak  uprights,  three 
by  two  inches. 

Fig.  4.  Hliows  the  oak  uprights  GG.  H,  The  axle- 
tree,  three  inches  by  three,  and  three  feet  between  the 
wheels.  I,  An  oak  knee,  which  connects  the  upri^ts 
GG  with  (lie  axletrce.  by  means  of  two  screws  «nil 
nuts. 
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Fig.  5.  A  plaii^  ill  which  tlic  axle  H  is  shown  with  two 
{irms  KK  at  right  angles  to  H,  which  are  made  td  act  is 
piyots  to  the  wheels^  when  intended  to  be  moved  in  a  di- 
rection at  right  angles  to  the  bars. 

Fig.  6.  Is  a  view  of  the  same  parts  described  in  fig.  0. 
The  wheels  marked  W^  in  all  the  figures,  are  of  east 
iron^  and  cost  three  shillings  and  sixpence  each. 
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Account  if  an  ImprMement  in  Tram  Plata  for  Car- 
riages  on  Bail  Roads.    By  Mr.  Charles  Le  Gaan> 

(With  an  eng^ving.) 

SIR — I  have  forwardad  to  the  Society  of  Arts^  &c.  a 
specimen  of  my  new  method  of  laying  rails,  or  tram- 
plates,  on  sach  a  plan  as  has  met  the  entire  approbation 
of  those  who  have  seen  it,  and  are  acquainted  with  the 
principle  on  which  such  roads  should  be  formed.  Rail 
roads  are  daily  increasing,  from  the  great  advantage  they 
afford  to  manufactories  connected  witli  mines  and  mine- 
rals, and  particularly  to  collieries.  They  also  promote 
agriculture,  by  occasioning  lime  to  be  procured  frodi 
places  almost  inaccessible  by  any  other  means,  or  whence 
it  could  be  otherwise  brought  on  moderate  terms. 

I  flatter  myself,  that  every  improvement  on  this  system 
will  be  of  national  importance.  The  honour  I  received 
last  year  from  the  Society  of  Arts,  &c.  has  stimulated 
me  to  submit  the  present  subject  to  their  considera- 
tion. 

I  have  also  sent  a  drawing  of  my  method  of  laying  the 
tram-plates,  with  an  estimate  of  the  saving  that  will  arise 

*  mcholson,  vol.  22»  p.  339.  From  the  Transactions  of  the  ScKittyfor  the  En- 
coitragement  of  Jrtt,  isfc.  vol.  25,  p.  87.— Twenty  guineas  were  voted  to  Mr. 
Le  Caan  for  this  improvement 
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io  Uie  public,  by  adoptiDg  Uie  saiil  method,  with  uecessft. 
ty  remarks  on  the  princi|)le  on  which  it  is  Tuunded.  The 
leading  rail  or  tram-plate  hai«  neither  tenon  nor  mortice 
over  the  plug.  Tbe  stop-plate  terminate-^  the  spoeimen, 
which  stop-plate  should  go  in  with  some  degree  or  tight- 
ness when  laiti  for  actual  use,  but  in  the  prcsi^nt  case  that 
force  is  not  necessary,  as  the  wooden  blocks,  by  a  car- 
riage of  upwards  of  two  hundred  miles,  may  in  some 
small  degree  be  misplaced.  I  hope  any  impediment  of 
that  nature  will  be  rectified  or  allowed  for.  I  wish  it  to 
be  understood,  that  a  stop-rail  is  inteiTded  to  be  placed  at 
every  thirty  yards,  at  which  distance  any  repairs  may 
be  made  within  ten  minutes,  which  by  tbe  present  mode 
rpequently  occupies  more  than  twice  that  time,  exclusive 
of  disturbing  in  some  measure  the  line  of  road.  By  my 
method,  the  plates  have  a  certain  degree  of  play,  which  la 
fcbsolutely  necessary  to  avoid  that  breakage,  which  too 
frequently  takes  place  when  they  are  ftxed  with  nails  and 

The  plates  which  I  send  have  been  fixed  in  stone 
blocks,  and  are  nearly  as  rough  as  when  taken  from  tlie 
Band.  If  I  am  favoured  with  any  mark  of  the  society's 
approbation,  I  shall  liold  myself  bound  to  transmit  eueU 
Earthcr  communications  on  this  subject  as  may  be  re- 
quired by  them,  or  any  person  desirous  uf  adopting  my 
plan.     I  am,  he 

Charles  Le  C.^an. 

IJaiietly,  CarmarHienshiref  May  12,  1806. 


Sir — I  have  considered  the  improvement  made  by  you 
in  kbe  specimen  exbibilcd  of  a  new  design  of  a  tram-plate. 
Had  am  of  opinion,  that  mncli  advantage  may  be  derived 
to  tram  roads  by  the  adoption  of  your  plan,  in  preventing 
Ihe  temptaliuu  of  stealing  the  wrought  iron  oails,  with 

Vol.  II.  z  / 
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which  the  plates  are  usually  T:^>tened,  find  by  facilitating 
the  operation  of  laying  iiov  :•  iicw  tram  roads^  and  re- 
pairing of  old  ones.     I  am^  Alc. 

J.  Vancouvbh. 
To  Mr.  Le  Caan. 

TJangennech  Parky  •April  S,  1806. 


Sir — Several  tram-plates  on  your  new  method  of  fix- 
ing without  either  nail  or  plug  have  been  cast  under  my 
immediate  inspection,  at  Stradey  furnace.  The  same 
may  be  made  with  as  much  ease  as  any  others  now  in 
use,  and  I  conceive  they  will  obviate  the  many  impedi* 
ments  that  arise  from  the  irregularity  of  driving  the  nails. 
I  have  no  doubt  from  my  observation  of  yours,  bat  that 
they  will  answer  extremely  well,  and  prove  less  expen- 
sive.    I  am,  &c. 

J.  Lewis. 
To  Mr.  Le  Caan. 

Stradey  Furnace,  JLfril  18,  1806. 


Certificates  were  also  received  from  Mr.  R.  Jones 
of  Swansea,  agent  to  general  Ward's  colliery ;  from  Mr. 
James  Barnes,  who  formed  the  Myther  and  Carmarthen- 
shire rail  road ;  and  Mr.  Edward  Martin,  of  Morristeu; 
an  eminent  colliery,  surveyor  and  planner  of  rail  roads^ 
all  testifying  the  advantage  of  Mr.  Le  Caan's  invention. 

liefer ence  to  the  Engi*aving.    Plate  11,  Fig.  7j  8, 9^  10. 

The  tram-plates,  fig.  7  and  8,  are  fastened  by  means 
of  a  tenon  and  mortice  AB,  each  having  a  correspondent 
bevel,  just  sufficient  to  keep  the  end  from  rising  up,  so 
that  the  head  of  one  plate  confines  the  end  of  the  other: 
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by  tliis  means,  ilie  workmen  are  obliged  to  form  their 
road  in  right  lines,  anil  maintain  pcrft'ct  leveU,  as  the 
mortice  and  tenon  contines  them  to  the  required  exactoeg* 
necessary  to  make  a  perfect  road :  curves  or  any  given 
segmeut  may  be  formed  with  the  same  nicety,  by  having 
two  bevel  rails  or  plates  made  for  such  purposes. 

Fig.  8,  A  side  view  or  longitucliQal  section  of  the  two 
plates  placed  on  their  stone  blocks  or  sleepers  CD,  shows 
two  plugs  in  dotted  lines,  one  bevel,  the  other  perpendi- 
eular,  cast  in  the  stop-rail  or  plate,  which  is  so  called  as  it 
prevents  the  others  from  moving,  and  when  taken  up  re- 
leases all  those  between  the  stop-plates ;  twenty-five  yards 
of  rail  roads  made  with  these  plates,  may  he  taken  up  and 
replaced  within  ten  minutes.  The  plugs  in  dotted  lines 
are  shown  in  their  proper  positions  within  the  sleepers 
EFG. 

The  usual  length  of  a  tram-plate  is  three  feet,  the 
flanch  or  outside  edge  H,  about  one  inch  and  half  high, 
the  sole  or  bed  I,  from  three  inches  and  a  half  to  four  i 

inches  broad,  and  three  fourths  of  an  inch  thick;   but  ' 

these  dimensions  may  he  varied  according  to  circum-  \ 

stances.  The  most  approved  weight  has  been  fourteen 
pounds  to  the  foot,  or  forty-two  pounds  to  the  plate,  the 
ends  from  which  the  plogs  project,   and  to  which  the  3 

tenons  and  mortices  fasten,  should  be  one  fourth  of  an  j 

inch  thicker  than  the  other  part  of  the  plate. 

Fig.  9-  AB  show  the  under  part  of  tlie  tenon  and 
mortice,  and  the  form  of  one  of  the  sloping  or  bevel 
plugs. 

The  diameter  of  the  plug'near  the  shoulder  is  one  inck 
and  three  quarters,  reducing  to  one  inch,  its  length  twtt 
iitches  and  a  half,  forming  an  angle  of  eight  degrees,  the 
plate  from  which  it  projects  is  counter  sunk,  so  that  the 
shoulder  of  the  plug  may  not  receive  any  sharp  pressure 
or  prevent  the  plate  from    having   a   perfect  bearing- 
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There  is  a  small  groove  in  the  whole  length  of  the  exte- 
nor  of  each  plug^  to  admit  a  wire  to  pass  to  its  extremiiyy 
to  draw  the  ping  out  if  broken  hy  any  accident,  also 
to  admit  the  expansion  of  water,  in  case  of  severe 
frost. 

The  blocks  or  sleepers,  EFG,  on  which  the  tram-plates 
are  placed,  should  by  no  means  be  less  than  one  hundred 
and  twenty  pounds  each  in  weight,  but  should  be  heavier 
on  some  kinds  of  ground :  the  depth  of  the  hole  for  the 
plug  should  be  three  inches,  and  worked  according  to  the 
inclination  of  the  plug,  for  which  purpose  the  stone-mason 
should  hare  a  standard  cast-iron  guage;  there  should  be 
projections,  K,  cast  with  the  flanch  or  outside  edge  of  the 
tram-plate,  as  shown  at  fig.  7?  to  make  the  plates  lie  firm 
on  their  sleepers. 

Fig.  10,  is  a  section  of  one  of  the  ends  of  a  tram-plate, 
in  which  H  shows  the  flanch  or  upright  edge,  I  the  flat 
part  or  sole  on  which  the  wheels  of  the  waggons  run,  D 
one  of  the  plugs,  K  the  projection  behind  the  flanch  to 
make  the  plate  lie  firm  on  the  blocks. 

General  Observations. 

The  advantages  of  laying  plates  on  the  above  principle 
are  obvious ;  the  blocks  being  put  in  their  places  never 
sink  below  their  intended  level,  the  act  of  driving  either 
nail  or  ping,  (which  requires  a  considerable  degree  of 
force,  and  too  frequently  destroys  the  level  of  the  road  J 
being  here  unnecessary.  In  the  common  mode  of  mak- 
ing rail-roads,  from  the  irregularity  of  nails,  particularly 
in  forming  their  heads,  fevf^  can  be  driven  exactly  even 
with  the  plate,  and  they  are  perpetually  obstructing  the 
passage  of  the  waggon:  the  workmen  frequently  notjnt)- 
portioning  their  holes  and  plugs  to  the  hole  in  the  block 
also  occasions  considerable  breakage;  the  exertion  ne- 
cessary to  fix  a  rail  or  plate  completely  is  great,  and 
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ITS  or  plates,  particularly  when  the  iron  is  short  or 
are  hroken  near  the  mortices  by  missing  the 
stroke  of  the  hammer,  which  must  be  used  tvith  great 
I  force. 

Advantage  gained  in  laying  my  Tram-Plates  in  Com- 
parison with  other  Modes. 
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Nails  used  in  a  mile,  8fiS0  of  3  in  the  pound, 
at  44.  per  lb.  .         .  ■         . 

Nails  lost  or  defective,  computed  at  per  mile 
Plugs  with  their  loss  .... 

By  breakage  of  raits,  average  from  experience 
l/cssened  by  labour  in  block  laying,  calcu- 
lated at  only  two  pence  per  yard 
Sy  breakage  of  blocks         .... 
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This  calculation  does  not  take  in  annual  loss  of  nails, 
and  breakage  of  blocks,  which  is  considerable. 


No.  73. 

DMcription  of  a  Screw  Press  icitk  an  expanding  Power. 
Btj  Mr.  William  Bowlek. 

Cmth  an  erEr.vitieO 

SIR — The  screw  and  spring-press  which  I  have  the 
honour  to  present  to  the  inspection  and  for  the  approba- 
tion of  the  Society  for  the  Encouragement  of  Arts,  &c. 
will,  I  trust,  he  found  in  a  superior  degree  adapted  to 

•  TDlodi,  vol.  31,  p,  249.  From  the  Trantactioiu  of  the  Soeien  for  the  En. 
CMragrmni  of  .trtipt^c.yoh  xtL— A  boanty  of  tenguineu  was  voted  to  t)ie  in- 
tbgr  bj  the  SocIet<r. 
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the  parpose  of  pressing  bodies  in  general,  bat  more  par- 
ticularly cheeses,  apples,  linen,  &c.  because  such  thingi 
require  a  firm  and  unrelaxing  pressure : — and  this  is  a 
peculiar  advantage  incident  to  this  machine ;  for  after  it 
is  set,  or  the  spring  screwed  well  up,  it  will  be  found, 
that  as  the  artich  pressed  shrinks  from  it,  so  the  springs 
owing  to  its  peculiar  expanding  power,  gradually  follows 
the  object  of  its  pressure,  and  hence  continues  to  main- 
tain an  uniform  aiid  equal  action  on  the  body  on  which 
it  is  placed.  This,  in  cheese-making,  will  be  found  pe- 
culiarly advantageous ;  for  it  is  from  this  very  cause  of 
want  of  sufficient  pressing  that  cheeses  are  Arequently  so 
very  bad.  Were  the  curd  entirely  separated  from  the 
impure  and  contaminating  mixture  of  the  whey,  which 
must  be  effected  by  the  regular  action  of  this  machine, 
we  should  always  have  the  cheese  firm  and  wholesome; 
and,  I  have  not  a  doubt,  the  press  will  be  found  equally 
useful  in  all  other  cases,  and  answer  every  purpose,  even 
beyond  expectation,  to  which  it  is  adapted.     I  am,  fce. 

William  Bowlbr. 
To  Charles  Taylor,  Esquire. 

Reference  to  the  Engraving.  Plate  11,  Fig.  11. 

AA,  the  two  upright  sides,  or  frames  of  the  press. 

B,  the  cross  piece  which  connects  them  at  the  top,  hav- 
ing a  hole  in  its  centre,  for  the  screw» 

C,  a  strong  block  of  wood,  into  which  the  two  sides  of 
the  press  are  firmly  morticed. 

D,  the  box,  in  which  the  article  to  be  pressed  is  placed. 
This  box  has  a  number  of  holes  in  its  bottom,  through 
which  the  liquid  matter  when  pressed  out  passes,  and  is 
discharged  from  tlie  mouth  of  the  spout  E,  a  small  hol- 
low being  left  under  the  box,  to  allow  its  passage  to  the 
spout.  A  loose  wooden  cover  fits  into  the  box  D,  and 
upon  it  is  fastened  a  stout  piece  of  timber  F,  and  an  iron 
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plate  G,  for  the  point  of  Uie  screw  of  the  press  to  act 
apon. 

H.  the  male  screw  of  the  press,  working  in  a  female 
screw  in  the  centre  of  the  strong  cross  piece  I,  which  cross 
piece  slides  up  and  down  in  grooves  within  the  two  sides 
of  the  frame,  one  of  which  grooves  is  shown  in  the  plate, 
and  about  half  the  length  of  the  side  piece. 

K,  the  upper  part  of  the  iron  screw,  on  which  the  han- 
dle L,  which  moves  it,  is  placed  upon  a  square.  The. 
iron  of  the  screw  ia  only  wormed  about  half  its  length. 

M,  a  strong  spiral  spring,  made  of  iron  wire,  or  iron 
rod,  placed  in  the  centre  of  the  cross  pieces  B  and  I ;  this 
spring  presses  downwards  against  the  cross  piece  I,  fore- 
ing  it  as  low  down  as  the  side  grooves  will  permit.  The 
male  sctew  U  ties  within  the  circle  of  this  spiral ;  and, 
when  the  screw  is  turned,  passes  through  the  female  screw 
below  it,  and  acts  upon  the  iron  plate  G,  under  which 
the  matter  to  be  pressed  is  placed,  by  continuing  to  turn 
the  screw.  As  it  meets  with  resistance  at  the  point  O, 
it  gradually  forces  back  the  cross  piece  I,  by  means  of 
the  female  screw  within  it,  and  compresses  the  spiral 
into  a  smalt  space,  between  the  two  cross  pieces,  in 
wtiich  state  it  remains,  till  the  article  which  is  pressed 
in  the  box  begins  to  give  out  a  part  of  its  coutents-  The 
spiral  spring  M,  compressed  as  above  mentioned,  then 
begins  to  expand,  and  exerts  a  continued  re-action  upon 
the  cross  piece  I,  on  the  male  screw  H,  the  iron  plate  of 
wliicli  covers  the  article  under  pressure. 

Fig.  13,  is  the  male  screw,  separated  from  the  other 
parts,  to  show  how  far  the  tUi-eadl  or  worm  extends 
upon  it. 
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NO.  74- 

Method  of  Securing  the  Beams  oj  ShipSy  without  wooden 
Knees  made  of  one  Piece.  By  Mr.  George  Wil- 
liams.* 

(With  an  eDgraTiiig.) 

I  SUBMIT  to  you,  for  the  inspection  of  the  Society^ 
the  following  particulars  of  my  invention  for  the  better 
securing  of  the  beams  of  ships  of  war,  East  and  West 
India  ships,  and  all  others  where  strength,  dispatch, 
room,  and  cheapness  are  required.  In  this  method  less 
iron  in  weight,  and  fewer  bolts  are  necessary,  than  ia 
the  iron  knees  before  in  use ;  there  is  also  less  strain 
upon  the  bolts,  as  the  block  underneath  is  morticed 
both  into  the  beam  and  side  of  the  ship,  as  well  as 
bolted. 

Upon  this  plan  the  work  is  all  done  under  the  band, 
which  is  executed  much  quicker  than  in  the  former  plan, 
where  the  work  is  all  done  over  hand,  and  where  great 
nicety  is  requisite  in  making  the  bolt-holes  which  pass 
through  both  the  iron  stays.  In  my  method  much  more 
room  is  also  gained  between  decks  for  stowage  and  work- 
ing the  guns,  and  even  a  porthole  may  be  made  under 
the  beam  itself. 

I  calculate  the  saving  in  a  74^gan  ship  or  East  India- 
man  to  be  as  follows,  viz. 

Tm,    Cwt.   qrt,    Ibi.  i,        d.  L.  i.        d. 

Copper  bolts,  S     1     3     9  at     1     4  per  lb.  305    8  0 

Iron,  2  13  56       per  cwt.  t45  IS  0 

Three  men  and  one  boy's  time  for  a  month    45  17  6 

Timber 50     0  0 


Z546  17    6 


•  Nicholson,  vol.  26,  p.  IST.  From  the  Trantactiom  of  the  Society  for  the  En- 
couragement of  Aru,  \stc.  voL  27,  p.  142.— The  silver  me<Ul  wu  voted  to  Mr. 
VViUiams  for  this  invention. 
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The  models  I  have  sent  will,  I  trust,  clearly  explain 
to  the  Committee  every  circumstance,  wliich  will  be 
thought  necessary'.     I  am,  &c. 

George  Williams 


Explanation  of  the  Engraving.     Plate  13, 
and  3. 


,  %■  ',  s, 


Fig.  1  is  a  horizontal  plan  of  a  portion  of  a  sliip's 
■ide;  the  planks  of  the  deck  being  removed,  to  show  the 
ends  of  two  of  Uic  beams  AA,  which  exfend  across  the 
vessel.  BB  is  the  outside  planking  of  the  ship:  CC  the 
sections  of  the  timbers  or  ribs ;  and  to  these  the  beams  AA 
are  fastened  by  beaten  iron  triangular  braces  aa,  similar 
in  form  to  the  Roman  capital  letter  A.  These  are  let 
into  the  beams,  aud  attached  there  at  (he  angle  by  three 
bolts  going  through  them.  Kig.  3  is  a  front  view  of  only 
one  beam,  where  the  spectator  is  supposed  to  be  looking 
towards  the  ship's  side;  and  fig.  3  is  part  of  a  cross  sec- 
tion of  the  vessel's  side;  the  same  lettei-s  arc  used  as  in 
Ibe  other  figures.  By  inspecting  these,  it  will  be  eeen, 
that  the  ends  of  the  brace  au  are  turned  up  and  boHed  to 
the  timbers  of  the  ship's  side  by  two  bolts  passing  through 
each  end,  and  through  the  timbers  aud  the  outside  planks; 
by  which  means  the  beams  are  secured  from  lateral  mo- 
tion :  and  to  brace  them  in  a  vertical  dii-ection  the  wooden 
block  H,  fig.  3,  is  fitted  in  beneath  them,  aud  two  iron 
straps  bolted  on  them;  one  end  of  each  of  these  straps  is 
attached  to  the  deck  beams  by  the  same  bolts  as  the  up. 
per  brace  aa;  the  other  ends  are  bolted  against  the  inside 
planking,  and  an  oblique  bolt  k,  fig.  3,  passes  through  the 
middle  of  each  strap  and  the  ship's  side;  ///,  fig.  1,  are 
the  small  intermediate  beams,  answering  to  the  joists  of 
a  floor,  to  which  the  planks  of  the  deck  are  spiked  down; 
m,  fig.  1,  represents  one  of  the  planks,  and  the  dotted 
lines  show  the  joints  of  the  others.  In  fig.  3,  tlicse  planks 
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are  shown^  and  the  other  beams  to  make  all  sound  and 
firm,  which  were  removed  in  the  other  fignre  to  show  the 
braces. 


No.  7». 

Method  to  prevent  the  Accidents  which  frequently  happen 
from  the  Linchpins  of  Carriages  breaking  or  coming 
out.    By  Mr.  J.  Vabty.* 

(^th  an  eng^ving^.) 

SIR — Herewith  you  will  receive  a  model  of  an  axle- 
tree  for  public  machines,  intended  to  prevent  the  whed 
from  coming  off,  if  the  linchpin  should  break,  and  there- 
by prevent  many  dangerous  consequences.  When  the 
idea  first  suggested  itself  to  me,  I  put  it  in  practice  in  a 
stage  coach,  which  has  since  run  from  Liverpool  to  Litch- 
^«  field,  a  distance  of  eighty. four  miles,  six  days  per  week, 

%^  for  the  last  six  months.     During  that  time  several  in* 

stances  have  occurred  in  whicli  the  linchpins  have  broke 
or  come  out,  but  owing  to  this  contrivance  no  accident 
has  happened  therefrom.  We  almost  daily  hear  of  stage 
coaches  being  upset,  which  more  frequently  arises  from 
linchpins  breaking  than  from  any  other  cause. 

In  offering  this  model  to  the  Society  of  Ai-ts,  &c.  for 
their  inspection,  I  anticipate  the  pleasure  of  their  sanc- 
tion, as  I  can  furnish  satisfactory  vouchers  of  its  proved 
utility.     I  am,  &c. 

J.  Vartt. 


Description  of  the  Eiigraving.    Plate  12,  Fig.  4,  and  5. 

Fig.  4  is  a  section  of  tlie  nave  of  a  carriage  wheel 
with  the  axle-tree  A  A  in  it;  and  fig.  5  is  a  separate  \iem 

•  Nicholson,  vol.  26,  p.  189.  From  the  Transactions  of  the  Society  for  the  jb> 
coura^etnent  of  Jrts,  ^jTc.  vol.  27,  p.  145.— For  Uiis  invention  the  silver  medal  wa 
voted  to  Mr.  Varty. 
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pCChe  axleliec.  a,  fig.  fi,  is  the  Uia-hpin  detached;  it  ia 
ipiit  tbrousil  an  ohioug  hole  in  the  axle  as  usual,  but 
there  is  likewise  na  ailditional  linchpin  A.  to  make  it  com- 
plete, which  is  fixed  in  a  leccsa  cut  for  it  in  the  axle,  and 
Uims  oil  a  pill  (as  is  shown  in  the  figure)  into  the  hole  left 
by  removing  the  linchpin  a,  when  the  wheel  Is  to  be  taken 
off;  but  if  the  linchpin  a  should  accidentally  get  out,  tliis 
additional  pin  b  would  effectually  keep  the  wheel  on,  as 
ma  hanging  position  does  not  %t  all  tend  to  shut  the  pin  up 
into  the  axle,  but  the  contrary.  The  common  linchpin  a 
put  in  downwards,  and  its  weight  may  also  tend  to  keep 
It  io,  and  is  secured  in  the  usual  way  by  a  strap,  the 
Iwles  for  which  may  be  seen  in  the  figures.  The  whole, 
when  in  its  place,  is  shown  at  lig.  4. 


No.  76- 

0n  the  Constrnction  of  Theatres,  so  as  to  render  them, 
secure  against  Fire.     By  Mr.  B.  Cook. 

SIR — In  some  former  letters  you  did  me  the  favour  to 
iasert  in  your  Journal,  I  have  recommended  the  use  of 
iron  in  the  place  of  wood;  in  my  last  on  that  subject  1 
■pointed  out  its  use  and  advantages  in  substituting  it  for 
■wood  in  buildings,  but  more  pailicularly  in  adopting  it 
for  staircases,  as  promising  a  certain  escape  in  case  of 
,  fire.  What  I  would  direct  the  attention  to  in  this  is,  the 
great  advantage  of  employing  it  almost  entirely  in  the 
erection  of  public  buildings,  especially  theatres;  and  al- 
'  thoagh  I  am  not  an  admirer  and  encuui-ager  of  theatric 
I  representations,  but.  on  the  contrary,  think  they  are  inju- 
rious to  a  state,  as  contaminating  the  morals  and  habits  of 
a  people,  and  consider  them  as  the  very  seat  and  emporium 
of  vice  and  iminoiality,  jet  as  they  are  permitted,  it  is  a 

•  Nkho1.on,voI,aS,p.30I 
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desirable  thing,  to  have  them  erected  in  such  a  way,  that, 
for  safety^s  sake,  the  frequenters  may  not  be  in  danger 
from  any  accident  or  other  cause.     We  have  seen  the 
two  national  theatres  destroyed  entirely,  and  that  with  t 
rapidity  that  no  human  exertion  could  put  a  stop  to. 
Their  destruction  arose  no  doubt  from  an  unpardonable 
neglect,  or  a  worse  cause :  one  has  risen  like  a  phcBnix 
from  its  ashes,  more  beautiful  than  before,  but  is  it  not 
risen  with  all  the  dangers  of  destruction  in  itself?    it 
ought  to  have  risen  immortal ;  it  ought,  as  a  national  esta- 
blishment, to  have  been  composed  of  such  materials,  as 
would  mock  a  second  dreadftil  devastation.     A  Are  onee 
commenced,  would  it  not,  in  this  new  theatre,  comranm- 
cate  to  all  its  parts?     Would  it  not  put  at  deilance  the 
power  of  man  to  suppress  it,  and  in  a  few  hours  would  it 
not  again  be  a  heap  of  ruins  ?     Dmry  Lane  is  still  in  this 
situation ;  and  as  it  is  in  contemplation  to  raise  it  to  its 
former  splendour,  and  as  another  theatre  is  about  to  be 
erected  also,  I  do  hope,  before  they  are  erected,  that  the 
proprietors  will  carefully  consider  how  absolutely  neces- 
sary it  is  to  compose  them  of  such  materials,  as  will  en- 
dure for  ages,  and  that  cannot  be  again  consumed  with 
fire.     The  destruction  of  Covent  GFarden  was  accompa* 
nied  with  the  loss  of  so  many  lives,  that  no  care  or  ex- 
pense can  be  too  much  to  guard  against  so  dreadful  an 
accident.     I  mention  not  the  loss  the  proprietors  sustain- 
ed, I  take,  not  that  into  the  scale,  for  what  is  the  loss  of 
property,  when  compared  with  life  ?     The  nation  ought 
to  superintend  the  erection  of  its  public  buildings,  espe- 
cially those  buildings  set  apart  for  amusement.     The 
lives  of  his  majesty's  subjects  ought  to  be  as  carefully 
provided  for  by  the  legislature,  in  their  meetings  together 
for  amusement,  as  it  provides  for  them  from  tlieir  enemies 
from  without.     I  always  have  considered  all  such  places 
as  extremely  dangerous,  not  that  I  suppose  that  a  fire 
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ewild  be^in  and  communicate  itself  round  the  house  with 
•uch  rapidity  aa  to  endanger  the  lives  of  the  auditors; 
but  what  is  as  bad,  or  worse,  on  the  first  appearance  ot 
ery  of  fire,  instantly  would  tlie  audience  rush  from  their 
places  to  the  doors,  and  hundreds  of  lives  would  perhaps 
be  lost;  for  the  very  idea  of  a  fire  deprives  a  man  of  that  ■ 
command  over  his  reason,  especially  if  he  conceives  the 
danger  imminent,  that  at  the  first  scream  of  fire,  all 
would  press  to  escape,  so  that  numbers  would  be  sofib- 
oated,  crushed,  or  tnxlden  to  death.  The  second  view  I 
would  take  is,  that  on  such  immense  piles  of  bailding  be- 
ing in  a  blaze,  if  the  wind  should  be  high,  vast  danger 
might  be  the  consequence;  and  in  the  attempt  to  extin- 
guish fires  of  this  sort,  we  have  a  recent  instance  in  Co- 
vent  Gai-dcn,  how  dangerous  is  the  employment  of  the 
firemen  and  assistants.  I  will  suppose,  that  a  theatre 
was  constructed  of  iron  instead  of  wood.  If  the  scenery 
daring  the  midst  of  the  performance  ^vas  to  take  fire,  and 
the  whole  in  a  blaze,  the  spectators  might  rest  quiet,  it 
Could  not  extend  to  reach  them ;  and  I  do  think,  that,  al- 
though the  whole  house  resounded  with  the  cry  of  fire, 
the  idea  would  fix  itself  on  the  mind  so  strongly,  that  they 
were  sitting  on  iron,  that  the  alarm  would  not  so  much 
affect  them,  if  it  did  at  all,  as  to  produce  any  mischievous 
consequences.  The  very  thought  of  the  theatre  being 
incombustible  would  draw  to  it  many  persons,  who,  from 
a  fear  of  accident,  might  now  keep  away.  The  securi^ 
it  promises  to  the  proprietors  not  only  from  real  danger, 
bat  from  the  alarm  of  danger,  would,  I  should  suppose, 
(especially  if  it  can  be  made  appear,  that  it  would  be 
erected  as  cheap,  or  nearly  so,  as  of  wood)  induce  them 
to  adopt  this  plan, 

I  will  give  a  brief  description  of  the  mode,  and  although 

imperfect,  yet  all  I  wish  is  to  strike  tbe  mind  with  the 

^  Idea,  and  iaduce  the  |iroprietors  to  give  it  due  coasidera* 
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beaoty  and  delicacy  of  its  composition,  as  in  iron  Iht 
[  finest  specimens  of  anUtjuity  could  be  iutroduccd.     The 

I  supports  of  the  galleries  should  be  iron.     The  galki; 

floor  laid  down  fire  prouf,  and  the  seats,  if  not  iron,  shoaU 
[  be  on  iron  supporters — the  gallery  stairs  aud  staircast 

»  all  iron,  and  the  roof  should  have  no  wood  at  all  in  H, 

\  but  be  composed  of  hollow  or  solid  iron,  cAst  light,  and 

I  ir  each  piece  was  graduated  from  bottom  to  top,  would 

iatill  make  it  more  light,  and  yet  be  equally  as  strong,   A 
roof  of  this  description  well  secured  together  with  scrcwi 
)  and  bolts,  &c.  would  nut  be  considerably  heavier  than 

L  wood,  as  the  iron  would  possess  strength  cqoal  Ui  wood. 

'  at  less  than  half  the  thickness. 

i  Now  it  would  be  well  to  compare  the  advantages  tron 

^  promises  above  wood,  before  it  Is  adopted ;  and  in  looking 

at  its  advantages,  all  its  possible  disadvantages  should 
be  coupled  with  them,  in  order  to  see  it  in  its  true  point 
of  view.  One  objection  might  be  urged,  llial  it  woaU 
be  difficult  to  erect  a  theatre  or  great  public  building  n 
tMs  plan.  But  I  say  there  would  be  no  difflailty  in  jn- 
curing  men  competent  to  undertake  the  erection  of  tho^ 
nod  who  are  able  to  plan,  get  made,  and  pnt  together  aU, 
its  several  parts;  and  in  those  [Mirts  where  there  waa  a 
field  open  for  genius  and  tasle  to  show  itself,  in  the  en* 
trances,  boxes,  and  other  conspicnous  parts  fif  the  bow^ 
the  most  beautiful  and  uni(|uc  ornaments  might  be  mad% 
and  finely  cast  in  iron,  and  afterwards  touched  up  wA 
the  tool,  and  painted  to  imitate  Avhatever  fancy  might  dk- 
late.  There  would  be,  especially  in  a  theatre,  the  great- 
est scope  for  genius;  thus  might  be  coastmctcd  the  moat 
elegant  one  in  the  world;  and  one  that  no  accident,  no 
misfortune,  no  incendiary  could  destroy — that  wouM 
brave  the  utmost  efforts  of  lime  to  destroy  it — that  wouH 
endure  for  ages.  Another  disadvantage  might  bo  sup- 
posed, aud  that  is  the  additional  expense  in  the  ercctiui. 
This  might  be  eomething  more,  especially  if  beauljr 
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Mmffered  to  lead,  and  genius  permitted  to  exercise 
'in  the  ornamental  part;  but  suppose  it  was  to  cost  ten 
thousand  pounds  more,  what  is  it,  in  a  public  national 
Ijuilding?  especially  when  jou  are  certain  in  constnict- 
1  log  it  in  this  Way,  you  are  constructing  a  work  that  will 
;  endure  for  ages.  Tf  you  use  wood,  how  can  you  assure 
•yourselves,  but  by  some  unforeseen  accident  it  may  meet 
iplwith  the  fate  of  the  other  theatres?  Money  must  uot  be 
^rat  in  the  scale  as  a  competent  balance  against  security. 
'After  considering  the  subject,  and  examining  the  way 
jCoTent  Garden  is  built  and  fitted  up,  I  am  more  and 
more  convinced  in  my  mind,  that  iron  might  be  substi< 
tuted  for  all  the  timbers,  and  for  fitting  up  a  theatre  complete 
'in  the  way  I  have  before  hinted,  as  cheap,  or  nearly  so,  as 
*tiiough  it  was  done  with  wood.  It  is  then  self  evident, 
i  would  be  more  durable,  perfectly  safe  from  fire,  and 
touch  more  elegant,  if  raised  under  the  auspices  of  a  man 
if  genius  and  good  taste.     I  am,  &c, 

B.  Cook. 
Carolive  Street,  February  20,  iSiO. 

Remarks. 
That  the  constmctiun  of  theatres  is  a  matter  of  public 
eonceru  has  already  been  very  justly  observed  by  Mr. 
Edgeworth,  in  his  paperon  this  subject,*  where  too  the  use 
nf  iron  and  incombustihle  materials  is  strongly  inculcated. 
tiBir  G-eorge  Cayley  likewise,  in  his  paper,t  recommends  die 
itaseof  iron,  hut  not  to  the  same  extent  as  Mr.  Cook;  though 
^rtainly  the  more  of  it  can  be  employed  the  better.  There 
is  one  thing  however  of  which  Mr.  Cook  does  not  seem 
ito  be  aware,  and  that  ia  the  necessity  for  trap  doors  and 

•  Sec  this  volume  of  the  Emporium,  p.  33?. 
f  See  page  350orilieEnipomi!ii. 
3fl 
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openings  in  the  floor  that  forms  the  stage :  but  this  is  of 
little  consequence^  for  they  might  be  contrived  in  a  floor 
of  iron,  as  well  as  in  a  floor  of  wood.  To  obviate  the 
objection  of  increased  expense,  Mr.  Cook  brings  against 
it  the  increase  of  duration,  with  the  probability  of  larger 
audiences.  But  if  we  likewise  take  into  consideration 
the  saving  of  insurance,  it  would  probably  be  found  on 
calculation,  that  the  use  of  iron  would  be  by  much  the 
most  economical.  This  saving,  which  does  not  appear 
to  have  been  adverted  to,  probably  from  its  amount  not 
being  generally  known,  will  be  considered  as  of  no  small 
importance,  when  it  is  understood,  that  the  offices  were 
paid  forty  shillings  for  every  hundred  pounds  insured, 
previous  to  the  burning  down  of  Drury  Lane  theatre; 
and  that,  since  this  event,  they  will  not  insure  at  a  less 
premium  than  four  guineas  per  cent.  Now  the  proprie- 
tors of  the  theatre  lately  erected  at  Govent  Garden  state  the 
expense  of  erecting  it  at  one  hundred  and  fifty  thousand 
pounds ;  the  insurance  of  which  against  fire  would  amount 
to  no  less  than  six  thousand  three  hundred  pounds  a 
year.  If^  as  I  suppose,  scenery  and  dresses  be  not  ii^ 
eluded  in  this  estimate,  tlie  insurance  would  be  still  more 
to  cover  the  whole.  And  to  insure  only  one  third  of 
ihis^  or  fifty  thousand  pounds,  as  on  the  old  theatre,  the 
premium  would  be  two  thousand  one  hundred  pounds  a 
year.  Would  not  the  saving  of  such  a  sum  annually 
more  than  repay  the  additional  expenditure  for  render- 
ing the  building  proof  against  fire  by  the  general  use  of 
iron?  to  say  nothing  of  other  advantages. — ^Nicholsox* 


NO.  77- 

Tools  to  answer  the  Purpose  of  Files  and  other  Instru- 
ments, for  various  Uses,  made  of  Stone -trare.     By  G. 

CUMBF.RLAND,  EsquiTB. 

SIR — To  some  men,  but  not  to  you,  will  it  appear  a 
trifle,  because  very  obvious  oil  reflection,  to  Lave  applied 
so  soft  a  substance  as  clay  to  the  purpose  of  lograting 
the  hardest  bodies;  neither  should  I  perhaps  have  ever 
thought  of  such  an  applicatiou  i»  the  form  X  now  use  it, 
had  I  not  found,  in  shaping  of  some  substances,  that  the 
wear  of  my  steel  files  was  rather  expensive. 

It  then  first  occurred  to  me,  in  ranging  in  thought  after 

a  remedy,  that,  as  our  stone-ware  is  so  hard  as  to  btunt 

our  files,  files  might  be  as  well  made  of  our  stone  ware. 

This  was  about  two  years  ago,  and  tlie  first  use  I  made 

of  this  suggestion  was,  to  fold  up  in  muslin,  cambrick, 

,  and  Irish  linen,  separate  pieces  of  wet  clay,  forcing  them 

I  by  the  pressure  of  the  hand  into  the  interstices  of  the 

uhreads,  so  as  on  divesting  them  of  the  covering  to  re- 

f  ccive  a  correct  mould.     These  I  had  well  baked,  and 

irameiliately  found  I  had  procured  an  intire  new  species 

of  file,  capable  even  of  destroying  steel;  and  very  useful 

indeed  in  cutting  glass,  polishing,  and  rasping  wood, 

ivory,  and  all  sorts  of  metals. 

The  ease  with  which  I  had  accomplished  my  purpose, 
as  is  too  often  the  case,  made  me  content  myself  with 
the  use  of  my  own  discovery,  or  at  most  giving  away  a 
few  specimens  as  tiles  for  ladies  nails  of  peculiar  deliea. 
cy:  but  having  since  reflected,  that  in  glass  grinding  (the 
stones  for  which  come  from  the  North,  and  are  very  ex- 
pensive) in  flatting  metallic  mirrors,  laying  mezzotinto 
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grounds,  antl  a  numlier  ol'  operations  that  require  uoex- 
j)ensive  friction,  these  stone-ware  graters,  if  I  may  so 
call  them,  as  not  being  of  the  exact  shape  of  files,  may 
ultimately  become  very  useful.  I  take  a  pleasure  in  fur-  ■ 
nishing  you  with  a  description  of  my  method  of  applying; 
this  substance,  accompanied  witli  a  specimen  or  two  of  a 
portable  size,  that  you  may  the  better  be  able  to  judge  of 
their  value  to  the  arts,  which  to  me  the  more  1  reflect  on 
them  seem  the  more  important;  as  in  all  operalions  of 
grinding  a  great  deal  of  manual  labour  must  first  be 
bestowed  on  the  tool,  whereas  here  we  may  mould  ours 
in  an  instant,  if  we  use  a  press,  as  in  pipe  making^,  and 
the  expense  is  infinitely  inferior  to  that  incurred  in  c«n. 
structing  even  the  cheapest  file  or  logrator.     1  am,  &c. 

To  Mr.  Nicholson. 

Bristol,  Febritaiij  10,  1809. 

■     P.  S.  I  have  not  yet  tried  it,  not  having  the  means  jj 
now  at  hand,  but  if  a  good  parabolic  reflector  were  tol 
impressed  with  a  mass  of  stonc-H'are  clay  covered 
muslin,  so  as  to  make  several  casts  of  different  degrees  »fl 
fineness,  we  might  this  way  acquire  tools,  that  would 
greatly  lessen  the  expense  of  the  operation  of  grinding; 
but  much  would  depend  on  care  in  baking.     Our  s 
ware  woi-ps  but  little  ever. 


^ 


Anxot.vtiox. 
This  ingenious  invention  promises  to  be  of  consident 
ble  use  in  the  arts.  The  abrasion  of  surfaces  is  perform- 
ed either  by  a  toothed  tool,  as  in  filing,  rasping,  &c..  or 
by  a  grinder,  in  which  cutting  or  hard  particles  are  bed. 
ded  with  considerable  firmness  in  a  softer  mass;  or  by 
ficonring,  polishing,  &c.  in  which  hard  particles  are  more 
or  leas  slightly  retained  in  a  soft  or  tenacious  tubetance. 


Qn  the  Compoaition  of  Enamel. 

Mr.  Cumberland's  instruments  appear  to  promise  great 
utility  in  the  first  and  last  of  tlicse  processes :  Uiat  is,  they 
may  be  used  either  with  or  without  a  fretting  powder. 
There  are  however  many  objections  to  their  being  used 
to  gpiud  spcculums ;  not  only  with  regard  to  the  iatended 
figure,  but  the  nature  of  the  material. 

William  Nicholson. 
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SesearchpB  respecting  the  Composition  of  Enamel.  By 
C.  Clouet,  Jissociate  of  the  French  National  Insti' 
tute.* 

White  Enamel. 

White  enamel,  either  for  earthen-ware,  or  the  put- 
Me  of  being  applied  on  metals,  is  composed  in  the  fol- 
ring  manner:  You  first  calcine  a  mixture  of  lead  and 
;  wliich  may  be  varied  in  the  following  proportions ; 
!i  for  100  parts  of  lead,  15,  30,  30,  and  even  40  of  tin. 
Bnixture  of  lead  and  tin  calcines  very  easily  in  contact 
'  with  t!ie  air.  As  soon  as  this  mixture  is  brought  to  a  red 
heat,  nearly  a  cherry  colour,  it  burns  like  charcoal,  and  is 
calcined  very  speedily.  The  composition  which  cal- 
cines best,  is  that  which  in  100  pounds  of  lead  contains 
from  SO  to  S5  of  tin.  The  tin  here  meant  is  pure  tin.  In 
proportion  as  the  calcination  is  effected,  you  must  take 
out  the  calcined  part,  and  continue  to  oxydate  the  rest 
Uatil  the  whole  has  become  pulverulent.  As  some  small 
particles  always  escape  calcination,  you  must  expose  to 
the  fire  a  second  time  the  oxyd  obtained  in  order  to  cal- 
'  cioe  it  completely;  which  may  be  easily  known  by  it? 

•  Tilloch,  vol  7,  p.  3i    From  the  Anr.alts  de  Cbimit'. 
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ceasing  to  sparkle ;  that  is  to  say^  when  you  no  longer  see 
any  parts  burn  like  coal,  and  when  the  whole  appears  of 
an  uniform  colour.  When  the  proportion  of  tin  exceeds 
Sd  or  30,  a  stronger  fire  is  necessary  to  produce  the  calci- 
nation. In  a  word,  by  varying  the  degrees  of  heat  you 
will  be  able  to  discover  that  best  suited  to  the  mixtore  on 
which  you  operate. 

A  hundred  parts  of  the  calx  above  mentioned,  which  in 
the  French  potteries  is  called  calcine^  is  generally  taken 
with  100  parts  of  sand.  From  25  to  30  pounds  of  sea- 
salt,  or  muriat  of  soda,  are  added :  the  whole  is  well 
mixed  together,  and  it  is  fused  in  the  bottom  of  a  furnace 
in  which  potter's  ware  is  baked.  This  matter  is  gene- 
rally placed  on  sand,  on  lime  quenched  in  the  open  airt 
or  on  ashes.  The  bottom  of  the  mass  is  in  general  badly 
fused.  This,  however,  docs  not  prevent  the  matter,  after 
it  has  been  pounded,  and  applied  on  the  articles,  from  be- 
coming exceedingly  white  and  hard  in  the  furnace. 
When  taken  from  the  furnace  it  isjiot  white;  it  is  evei 
often  very  black:  in  general  it  is  marbled  with  blad^ 
gray,  and  white.  ^ 

This  process  is  that  generally  used  in  potteries.  1h 
the  compositions  destined  for  eai-then-ware,  the  proper- 
tion  of  S5  parts  of  tin  to  100  of  lead  is  never  exceeded: 
for  common  earthen-ware,  the  manufacturers  ue  even  sa- 
tisfied with  13  of  tin  to  100  of  lead.  It  may  be  eamlj 
seen,  that  if  you  wish  to  obtain  an  enamel  whiter  and 
more  fusible,  you  must  diminish  the  quantity  of  sand;  but 
there  is  no  necessity  for  augmenting  that  of  Ae  sea-salt, 
or  muriat  of  soda :  as  the  whiteness  and  opafsity  depend 
on  the  quantity  of  tin,  you  may  use  eoleine,  which  con- 
tains 25  or  30  per  cent.  For  example,  100  of  such  cal- 
cine, 60  of  sand,  and  S3  of  marine  salty  give  a  composi- 
tion exceedingly  fusible. 
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Btit  it  \n  to  he  observed,  that  it  is  necessary  to  employ 
some  ftirtlier  manipulations  wbcn  you  wish  to  have  ena- 
mel proper  for  being  applied  on  metal,  and  are  desirous 
to  give  it  all  the  perfection  of  wbicli  it  is  susceptible.  Id 
tbat  case,  you  do  not  employ  crude  sand,  but  caleioe  it, 
in  a  strong  heat,  uith  a  (juarter  of  its  weight  of  marine 
salt,  either  in  a  small  quantity  in  a  crucible,  or  oo  a  large 
scale  iu  a  potter's  furnace.  If  you  wish  to  have  a  very 
fusible  enamel,  you  may  even  add  minium,  or  lead  cal- 
cined by  tlie  forDier  operation,  and  nearly  as  much  sea- 
salt,  tbat  is  to  say,  a  fourth.  You  tlien  obtain  a  white 
mass  half  fused  and  porous,  which  you  pulverise,  and  em- 
ploy in  the  composition  of  enamel  instead  of  sand,  and  ia 
the  same  proportions  as  sand :  you  may  even  diminish  the 
quantity  of  this  matter  to  50  per  cent,  if  you  are  desirous 
to  obtain  an  enamel  very  fusible.  This  will  depend  also 
oD  the  calcine,  employed :  for  that  which  is  most  charged 
tin  is  the  least  fusible. 
[When  you  wish  to  have  fluxes  for  the  colours,  you  em- 
Ihe  same  compositions  before  mentioned,  except  that 
put  little  or  no  tin  into  the  lead.  In  the  latter  case 
must  generally  employ  minium.  This  flux  is  good 
tor  certain  colours,  hut  not  for  all.  There  are  somu 
which  become  tarnished  by  flu.Kes,  that  contain  the  oxyd» 
of  lead.  In  that  case,  you  must  make  fluxes  without 
oxydoflead.  Xitre  and  borax  are  generally  used  for 
making  this  glass,  but  you  add  no  calx  of  tin.  Tlie  fol- 
lowing are  those  which  I  have  tried : 

Three  parts  of  siliceous  sand,  one  of  chalk,  and 
three  of  calcined  horax,  give  a  matter  proper  to  be 
used  as  a'  flnx  for  purples,  blues,  and  other  delicate 
colours. 

Three  parts  of  white  or  flint  glass,  one  of  calcined  bo- 
rax, a  qu.'irter  of  a  part  of  nitre,  one  of  the  white  oxyd  of 
antimony  made  with  nitre  mcII  %va*ihed,  give  an  exceed- 
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ingly  white  enamel,  which  may  serve  also  as  a  flux  for 
parple,  and  particularly  for  blue. 

Sixty  parts  of  enamel  sand  or  less,  thirty  of  alum, 
thirty-five  of  sea-salt,  and  a  hundred  of  minium,  or  any 
.  other  oxyd  of  lead,  give  a  white  enamel  when  the 
fluxes  do  not  predominate  too  much,  and  a  gelatinous 
glass  when  a  great  deal  of  fluxes  has  been  added. 
This  glass  is  good  for  red,  and  the  enamel  may  be  im- 
plied to  all  kinds  of  clay  capable  of  sustaining  a  strong 
heat. 

It  is  of  great  importance  to  remark,  and  to  know,  that 
the  sand  employed  for  enamel  must  not  be  sand  which 
contains  only  silex :  sand  of  that  kind  alone  is  of  no  use. 
«^The  sand  proper  for  this  purpose  is  that  which  containir 
talc  with  silex.  To  make  "a  sand  proper  for  enamel  and 
the  fluxes  of  colours,  &c.  there  must  be  nearly  one  part 
of  talc  and  three  of  siliceous  sand. 

What  appears  to  me  most  essential  in  regard  to  the  sue* 
cess  of  enamel,  is  the  choice  of  sand.    It  is  very  possible 
to  compose  this  sand  by  art ;  and  though  I  have  not 
composed  it,  I  have  found  by  synthesis,  that  three 
of  siliceous  sand  and  one  of  talc  form  an  excellent 
for  enamel.     From  this  it  may  be  readily  seen,  that,  ^^ 
compose  with  facility  sand  for  enamel,  nothing  is  necessa- 
ry but  to  determine,  by  a  good  analysis,  the  quantity  c^ 
talc.     Tliis   sand   may  be  procured  in   places   where 
earthen- ware  is  made.     It  may  be  easily  known ;  for^  be- 
sides the  siliceous  sand,  which  forms  the  greatevt  part  of 
it,  you  may  observe  in  it  talcky  particles  in  great  abon* 
dance ;  and,  to  be  good,  it  must  contain  neaxly  a  qoartee. 
When  it  does  not  contain  a  sufficient  quantity^  the  ena- 
mel it  produces  fuses  with  more  difficulty,  and  does  not 
become  smooth;  it  remains  granulated  and  pitted.  There 
are  certainly  some  combinations  of  earth  which  may  pro* 
duce  very  good  fluxes,  either  for  enamel  or  for  transpa- 
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rest  colours.  It  mi^ht  be  attended  with  advantage  to  try 
eome  of  these  combinations.  Ponderous  earth  (barytes) 
and  lime  fuse  very  well  together :  hy  adding  a  little  silex, 
era  little  magnesia,  it  is  {n-obalile  that  an  excellent  mat- 
ter might  be  produced.  If  this  glass,  composed  of  Umo 
and  barytes  only,  had  sufficient  solidity  to  resist  the  air 
and  weak  acids,  there  would  be  no  necessity  perhaps  to 
add  silex ;  but  if  the  marine  salt,  as  I  am  inclined  to  tbink, 
ought  also  to  enter  into  the  composition  of  this  kind  of 
glass,  silex  ought  likewise  to  form  a  part  of  it.  The  ex- 
periments on  this  head,  for  Ihe  sake  of  trial,  may  be  va- 
ried different  ways.  When  the  glass  destined  to  serve  as 
flux  for  colours  is  employed,  it  is  customary,  in  order  that 
Ihey  may  be  rendered  more  fusible,  to  add  a  little  nitre 
and  borax.  The  common  borax  of  the  shops  cootains  an 
excess  of  soda,  which,  in  my  opinion,  it  would  be  of 
benefit  to  saturate  with  the  nitric  acid.  I  think  also  that 
the  fiux  might  be  rebaked  with  the  dose  of  nitre  and 
borax,  or  of  nitric  borax,  which  might  be  added  be. 

N  being  employed.  It  is  only  to  colours  such  as 
^e  and  the  uxyd  of  cobalt  that  nitre  and  borax  are 
m. 
have  tried  to  End  a  substitute  for  marine  salt  in  the 
position  of  white  jenamel.  Potash  produced  only  an 
ogly  and  ill  fused  gray  mass,  which  acijuircd  no  lustre 
in  Iho  funiace ;  nitre  produced  a  green  mass,  but  exceed- 
ingly friable ;  sulphat  of  potash  produced  very  nearly  the 
same  effect,  only  the  mass  was  a  little  whiter:  but  nei- 
ther of  these  enamels  wa.s  worth  any  thing.  I  did  not- 
try  pure  soda :  I  have,  however,  heard  common  soda  ex- 
tolled: but  as  it  contains  a  great  deal  of  marine  salt,  it 
must  undoubtedly  be  on  account  of  this  salt  that  it  pro- 
duces a  good  effect.  Pure  soda  may  nevertheless  be 
tried,  either  alon^e  or  with  marine  sdl;  it  perhaps  might 
produce  no  bad  effect  with  potash. 
Vol.  11.  8  c  •■ 
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I  have  tried  also  a  mixture  of  eqaal  parts  of  lime  and 
argil,  to  whicli  I  added  one  part  of  silex,  and  Ukewbe 
wittiout  silex ;  but  this  mixture  did  not  supply  the  plftce 
of  talcky  sand.  This  sand  is  not  in  general  found  in 
grains ;  it  exhibits  itself  most  commonly  under  the  form  of 
.a  stone,  such  as  free-stone ;  but  some  of  it  is  found  also 
in  grains. 

We  should  be  much  deceived  in  making  white  enamel 
were  we  to  employ  the  oxyds  of  tin  and  lead  separately^ 
as  I  have  read  in  all  the  authors  I  could  And  who 
treat  on  the  art  of  pottery.  None  of  them  say  what 
they  ought  respecting  enamel^  nor  even  respecting  the 
composition  or  nature  of  the  earth  proper  for  bearing  an 
enamel. 

It  is  essential  that  the  lead  and  tin  for  making  the 
oxyd  employed  to  produce  white  enamel^  should  be  fused 
and  mixed  together  before  they  are  calcined ;  and  if  you 
wish  that  the  enamel  should  immediately  acquire  its  full 
whiteness,  it  will  be  necessary  that  the  calcination  should 
be  complete. 

Bismuth  might  perhaps  be  employed  as  a  substitaie  iv 
the  lead,  and  it  is  not  improbable  that  it  would  giv0r* 
good  effect.     Bismuth  also  might  be  mixed  with  the  lead 
in  the  following  manner ;  namely^  one  part  of  lead,  one  of 
bismuth,  and  one  of  tin :  or  other  proportions  might  be 
employed ;  but  I  have  not  tried  any  others.    As  the  oxyd 
of  bismuth,  however,  is  exceedingly  fusible^  I  think  it 
might  be  admitted,  with  great  advantage^  into  certain 
'fluxes.     I  have  not  tried  what  might  be  produced  by  tha 
white  calx  of  zinc,  nor  by  that  of  tin,  made  by  dissolving 
it  in  the  nitric  acid  or  by  detonation  with  nitre.     A  mix- 
ture of  lead  and  tin,  detonated  with  nitre,  wonld  be  use- 
ful.   Though  the  white  calx  of  regulus  of  antimony  made 
by  nitre,  and  well  washed,  (diaphoretic  antimony,}  pro- 
duces a  very  beautiful  white  enamel  when  fused  with 


three  ]>iii'ts  of  white  g1as».  (wliicli  ciiiitains  neitlier  lead 
iior  other  inetallie  oxyils,)  ami  one  of  ^lass  of  borax, 
with  a  lialf  or  fourth  part  of  nitre ;  yet  this  calx,  so  white 
when  mixed  with  the  compot^itimi  of  enamel,  made  with 
enamel  sand  and  the  comliined  oxyd  of  lead  and  tin.  in- 
stead of  increasing,  tarnishna  the  whiteness,  and  only 
gives  a  hlueish  enamel  of  a  livid  colonr.*  Pei'ha|i9  ena- 
mels, comjdetely  made  and  mixed  together  in  the  ftrst  in- 
stance, would  not  produce  the  same  effect;  hut  this  1  ne- 
ver tried.  I  have,  however,  employed  this  composition 
»s  a  flux  for  colours,  which,  applied  afterwards  on  (he 
enamel  of  earthen-ware,  preserved  its  heauty.  1  put 
some  of  this  pure  enamel  also  over  that  of  earthen-ware, 
and  I  think  it  preserved  its  whiteness. 

The  principal  quality  of  good  "enamel,  and  that  which 
renders  it  tit  for  being  applied  on  baked  earthen. ware,  or 
on  metals,  is  the  facility  with  which  it  acquires  lustre  by 
moderate  heat,  (a  cherry-red  heat,  more  or  less,  accord- 
ing to  the  nature  of  the  enamel,)  without  entering  into 
epQiplete  fusion.t  Enamels  applied  to  earthen-ware  and 

stals  possess  this  quality.  They  do  not  enter  into  com- 
iilete  fusion ;  they  assume  only  the  state  of  paste,  hut  of  a 
paste  exceedingly  firm;  and  yet  when  baked  one  might 
say  that  they  had  been  completely  fused. 

There  are  two  methods  of  painting  on  enamel ;  on  raw 
or  on  baked  enamel.  Botli  these  methods  are  employed, 
or  may  be  employed,  for  the  same  object.  Solid  colours, 
capable  of  sustaining  the  fire  necessary  for  baking  the 
enamel  gi-ound,  may  be  applied  in  the  form  of  fused  eua- 


nner  as  a  glaring  for  earlhen-ware,  would  be 
the   lutliir  eIjouIU,  if  polsiblc,  be  discard- 


•  AntimoDy,  emplnyeil  in  anj 
more  dangcruus  diui  lead;  ci 

«d.— TtLLOCII. 

f  The  ingenious  author  hu  omitted  another  principal  quality.  It  aught  ncvct 
lo  contain  such  a  pnrtjon  of  dcliqueaciiig  calts,  at)  to  endanger  its  being  after. 
wards  injured  by  wnler.  Tliia  takes  place  ofleiicr  than  is  generally  suspect' 
ed^Tji.i.ocii, 
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ttiel  on  that  which  is  nw^  mud  the  artist  vuqr  afterwards 
finish  with  the  tender  colours.  The  colours  applied  en 
the  raw  material  do  not  require  any  flux ;  there  is  ona| 
even^  to  which  silex  must  be  added,  that  is,  the  calx  d 
copper*  which  gives  a  very  beautiful  green :  but  when  yon 
wish  to  employ  it  on  the  raw  material,  yoamost  mix  with 
it  about  two  parts  of  its  weight  of  silex,  and  bring  the 
mixture  into  combination  by  means  of  heat  Too  after- 
wards pulverise  the  mass  you  have  thus  obtained,  in  orier 
to  employ  it. 

To  obtain  good  white  enamel,  it  is  of  great  importance 
that  the  lead  and  tin  jshould  be  very  pure.  If  these 
metals  contain  copper  or  antimony,  as  is  often  the  eas^ 
the  enamel  will  not  be  beautiful :  iron  is  the  least 
hurtful. 

Of  Coloured  Enamels. 

All  the  colours  may  be  produced  by  the  metallic 
bxyds.  These  colours  are  more  or  less  fused  in  the  fire, 
according  as  they  adhere  with  more  or  less  strengtbirj 
their  oxygen.  AH  metals  which  readily  lose  their 
giin  cannot  endure  a  great  degree  of  heat,  and  are  uidit 
for  being  employed  on  the  raw  material. 

Purple. 

This  colour  is  the  oxyd  of  gold,  which  may  be  pre* 
pared  different  ways ;  as  by  precipitating,^^  by  means  of  a 
muriatic  solution  of  tin,  a  nitro-muriatic  solution  of  gold 
much  diluted  in  water.  The  least  quantity  possible  of 
the  solution  of  tin  will  be  sufficient  to  form  this  precipi- 
tate. The  solution  of  tin  must  be  added  gradually  until 
you  observe  the  purple  colour  begin  to  appear :  you  then 
stop ;  and  having  suffered  the  colour  to  be  deposited,  yoa 
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put  it  into  an  earthen  vessel  to  dry  slowly.*  The  differ- 
ent solutions  of  gold,  in  whatever  manner  precipitated, 
provided  the.  gold  is  precipitated  in  the  state  of  an  oxyd, 
give  always  a  purple  colour,  which  will  be  more  beaiiti-* 
fill  in  proportion  to  the  purity  of  the  oxyd ;  but  neither  the 
copper  nor  silver,  with  which  gold  is  generally  found  al- 
layed, iiijnre  this  colour  in  a  sensible  mnnner:  it  ii 
changed,  however,  by  iron.  The  gold  precipitate  which 
gives  the  most  beaatiful  purple  is  certainly  fulmiuating 
gold,  which  loses  that  property  when  mixed  with  fluxes. 
Purple  is  an  abundant  colour;  it  is  capable  of  bearing  a 
great  deal  of  flux,  and  in  a  small  quantity  communicates 
its  colour  to  a  great  deal  of  matter.  It  appears  that  Baline 
fluxes  are  better  suited  to  it  than  those  in  which  there  are 
metallic  calces.  Those,  therefore,  which  have  been  made 
with  silex,  cliaik,  and  borax,  or  white  glass,  borax,  and  a 
little  white  oxyd  of  antimony,  with  a  little  nttrCj  as  I  have 
already  mentioned,  ought  to  be  employed  with  it.  Pur- 
ple will  bear  from  four  to  twenty  parts  of  flux,  and  even 
more,  according  to  the  shade  required.  Painters  in  ena- 
mel employ  generally  for  purple  a  flux  which  they  call 
brilliant  white.  This  flux  appears  to  be  a  semi  opake  ena- 
mel, which  lias  been  drawn  into  tubes,  and  afterwards 
blown  into  a  ball  at  an  enameller's  lamp.  These  bulbs 
are  afterwards  broken  in  such  a  manner  that  the  flux  is 
found  in  small  scales,  which  appear  like  the  fragments  of 
small  hollow  spheres.  Enamel  painters  mix  this  flux 
with  a  little  nitre  and  borax.  This  matter,  which  pro- 
duces a  very  good  effect,  T  employed,  without  attempt. 
ing  to  decompose  it.  It  may  be  a  very  fusible  common 
white  enamel  which  has  been  blown  into  that  form.  It  is 
to  be  remarked,  that  puri>le  will  not  bear  a  strong  heat. 

*  Tbe  colour  U  Blvrajg  more  beuitirul, if  tbe  precipiuile  u  ground  widi  the 
laz  before  it  hu  become  drf/— Tilloch. 
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Bed. 

We  have  no  metallic  oxyd  capable  of  giving  directly 
a  fased  red ;  that  is  to  say^  we  have  no  metallic  calces 
which,  entering  into  fusion,  and  combining  under  the 
form  of  transparent  glass  with  fluxes  or  glass,  give  direct- 
ly a  red  colour.     To  obtain  this  colour  it  must  be  com- 
pounded different  ways,  as  follows  : — Take  two  parts, 
or  two  parts  and  a  half  (yon  may,  however,  take  only 
one  part,)  of  sulphat  of  iron  and  of  sulphat  of  alumine; 
fuse  them  together  in  their  water  of  crystallisation,  and 
take  care  to  mix  them  well  together.     Continue  to  heat , 
ihem  to  complete  dryness ;  then  increase  the  fire  so  as  to 
bring  the  mixture  to  a  red  heat.     The  last  operation 
must  be  performed  in  a  reverberating  furnace.    Keep  the 
mixture  red  until  it  has  every  where  assumed  a  beautiful 
red  colour,  which  you  may  ascertain  by  taking  out  a  lit- 
tle of  it  from  time  to  time,  and  suffering  it  to  iJwA  in  the 
air.     Tou  may  then  see  whether  the  matter  is  suflUciently  • 
red:  to  judge  of  this  it  must  be  left  to  cool,  because  while 
hot  it  appears  black.     The  red  oxyds  of  iron  give  a  wk 
colour;  but  this  colour  is  exceedingly  fugitive;  formal 
soon  as  the  oxyd  of  iron  enters  into  fusion,  the  portion  ^ 
oxygen  which  gives  it  its  red  colour  leaves  it,  and  it  be« 
comes  black,  yellow,  or  greenish.     To  preserve,  there-  .- 
fore,  the  red  colour  of  this  oxyd  in  the  fire,  it  must  be  pre- 
vented from  vitrifying,  and  abandoning  its  oxygen ;  which 
may  be  accomplished  by  the  method  I  have  indicated.  I 
have  tried  a  variety  of  different  substances  to  give  it  tliis 
fixity,  but  none  of  them  succeeded  except  alum.     The 
doses  of  alum  and  sulphat  of  iron  may  be  varied.     The 
more  alum  you  add,  the  paler  will  be  the  colour.     Three 
parts  of  alum  to  one  of  sulphat  of  iron  give  a  colour  which 
approaches  flesh  colour.     It  is  alum  also  which  give$ 
this  colour  the  property  of  becoming  fixed  at  a  very  strong 
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heat.  ITiis  colour  may  be  employed  on  raw  CDamel :  U 
has  much  more  Rxity  than  tlic  purple,  but  uol  so  much  as 
the  blue  of  cobalt.  It  may  be  washed  to  carry  off  the  su- 
perfluous saline  matter,  but  it  may  be  employtd  also 
without  edulcoration ;  in  that  state  it  is  even  more  fixed 
and  more  bcautirul.  It  does  not  require  much  flux;  the 
0UX  wliich  appeared  to  me  to  be  be<it  suited  to  it,  is  com< 
posed  of  alum,  tniuium,  marine  salt,  and  enamel  sand. 
This  (Inx  must  be  compounded  in  such  a  manner  as  to 
render  it  sufficiently  fusible  for  its  object:  from  two  to 
three  parts  of  it  are  mixed  with  the  colour.  In  general, 
three  parts  of  flux  are  used  for  one  of  colour:  but  this  doao 
may,  aud  ought  to  be  varied  according  to  the  nature  of 
the  colour  and  the  shade  of  it  required.  Red  caix  of  iron 
alone,  when  it  enters  into  fusion  with  glass,  gives  a  co- 
lour whicli  seems  to  be  black;  but  if  the  colour  he  dihitett 
with  a  sufficient  (juantity  of  glass,  it  at  last  becomes  of  a 
transparent  yellow.  Thus,  the  colour  really  produced 
by  calx  of  iron  combined  with  glass  is  a  yellow  colour, 
but  which  being  accumulated  becomes  so  dark  that  it  ap- 
pears black.  In  the  process  above  given  for  making  the 
lud  colour,  the  oxyd  of  iron  docs  not  fuse :  and  this  is  the 
essential  point;  for,  if  this  colour  is  carried  in  the  fire  to 
vibiflcatioii,  it  becomes  black,  or  yellowish,  and  disap-. 
■Mars  if  the  coat  be  thin,  and  the  oxyd  of  iron  present  ho 
0(uly  in  a  smalt  quanUty. 

Tetlow. 
Though  yellow  may  be  obtained  in  a  direct  manner, 
compound  yfllows  are  preferred;  because  they  are  more, 
certain  in  their  etlect,  and  more  easily  applied  than  the 
yellow,  which  may  be  directly  obtained  from  silver.  The 
compound  yellows  arc  obtained  in  consequence  of  the 
same  principles  as  the  red  colour  of  iron.  For  this  pur- 
pose we  employ  metallic  oxyds,  the  vitrificjition  of  which 
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must  be  preyeiited  by  mixing  with  tlmi^Mier  8ub«taim%  ^ 
•ach  as  refractory  earths^  or  metallic  oxyda  difficult  to  bi 
faaed« 

0 

The  metallic  calces  which  form  the  bases  of  (he  yel- 
low  colours  are  generally  those  of  lead ;  as  miniam«  the 
,  Wiute  calx  of  lead^  or  litharge^  the  white  calx  of  antimo* 
ny^  called  diaphoretic  antimony :  that  called  crocus  me- 
Ullorum  is  also  employed.    This  regnlus^  pulverised  and 
mixed  with  white  oxyd^  gives  likewise  a  yellow*    The 
following  are  the  different  compositions  used :  one  psrt 
of  the  white  oxyd  of  antimony^  one  of  the  white  oxyd  of 
lead  (or  two  or  three);  these  doses  are  exceedingly  varia- 
ble ;  one  part  of  alum^  and  one  of  sal-ammoniac.     When 
these  matters  have  been  all  pulverised^  and  mixed  well^ 
togetiier^  they  are  put  in  a  vessel  over  a  fire  sufficient  ti^ 
sublimate  and  decompose  tibe  sal-ammoniae ;  and  when^ 
the  miitter  has  assumed  a  yellow  colour^  the  omration  is  ^ 
flnished.^    The  calces  of  lead  mixed  in  a  su^fcquantity  j 
either  with  silex  or  alumine^  also  with  the  pure  calx  of  tin^^ 
exceedingly  white^  give  likewise  yellows.    One  part  <^ 
the  oxyd  of  lead  is  added  to  two^  three^  or  four  of  the  othee. 
substances  above  mentioned.    In  these  different  composlT 
tions  for  yellow^  you  may  use  also  oxyd  of  iafftu  eil 
pure^  or  that  kind  which  has  been  prepared  Willi 
and  vitriol  of  iron :  you  will  then  <Main  different  si 
of  yellow.  From  what  has  been  iall^^u  may  vary  tht 
compositions  of  yellow  as  much  as  yon  please.     Yellows 
require  so  little  flux^  that  one  or  two  parts^  in  general^  to 
one  of  the  colour  are  sufficient ;  saline  fluxes  are  imprc^ 
for  them^  and  especially  those  which  contain  nitre.   Thqr 
must  be  used  with  fluxes  composed  of  enamel  sand^  oxyd 
of  lead^  and  borax^  without  marine  salt. 

{To  be  concluded  in  our  next  number.) 
•  Tlib  IB  colourHdiopi  if  catted  Naples  feUev'. 
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(Concluded  from  pagr  ■MW.) 

A  Yellow  may  be  obUiueil  also  directly  from  silver. 
All  Ibese  mixtures  may  be  varied,    and  you  may  try 
otiiers.     For  this  purpose  you  may  use  sulpbat  of  silver, 
any  oxyd  of  that  metal  mixed  with  alumine  or  silex, 
even  with  both,  in  equal  quantities.     The  whole  must 
neatly  Iieated  until  tlie  yellow  colour  appear,  and  the 
tter  ia  to  be  employed  with  the  fluxes  pointed  out  for 
■yellows.     Yellow  of  silver,  like  purple,  cannot  endure  a 
strong  heat:  a  nitric  solution  of  silver  maybe  precipi- 
tated by  the  ammoiuacal  phosphat  of  soda,  and  you  will 
obtain  a  yellow  precipitate,  wbicU  may  be  used  to  paint 
in  that  colour  with  fluxes,  which  ought  then  to  be  a  little 
barder. 

Besides  the  methods  above  mentioned,  the  best  man- 
ner of  employing  the  oxyd  of  silver  is,  in  my  opinion,  to 
employ  it  pure :  in  that  case,  you  do  not  paint,  but  stain. 
It  will  be  sutScicnt,  then,  to  lay  a  li^ht  coating  on  the 
Vol.  n.  3  n 
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place  which  you  wish  to  stahi  yellow,  and  to  heat  the  ar- 
ticle gently  to  give  it  the  colour.  You  must  not  employ 
too  strong  a  lieat:  the  degree  will  easily  be  found  by 
practice.  When  the  article  has  been  sufficiently  heated, 
Tou  take  it  from  the  fire  and  separate  the  coating  of  oxyd, 
Which  will  be  found  reduced  to  a  rcgulus :  you  will  then 
observe  the  place  which  it  occupied  tinged  of  a  beauti- 
ful yellow  colour^  without  thickness.  It  is  chiefly  on 
transparent  glass  that  this  process  succeeds  best.  Tefy 
&ie  silver  filings  produce  the  same  effect :  but  what  seem- 
ed to  me  to  succeed  best  in  this  case^  was  sulphat  of 
silver,  well  ground  up  with  a  little  water,  that  it  may  bd 
extended  very  smooth.  From  what  has  been  said,  it 
may  readily  be  seen  that  this  yellow  must  not  be  em-  J 
ployed  like  other  colours ;  that  U  must  not  be  applied  H 
till  the  rest  have  been  fused ;  for,  as  it  is  exceedingly  fu-  < 
sibl^y  and  ready  to  change,  it  would  be  inj|||d  by  the 
other  colours ;  and  as  the  coating  of  silver  wmeh  is  re- 
duced must  be  removed,  the  fluxes  would  fix  it^  and  pre- 
vent the  possibility  of  its  being  afterwards  separated.  ^ 
Working  on  glass  is  not  attended  with  this  inconve- 
nience, because  the  silver-yellow  is  applied  on  the: 
opposite  side  to  that  on  which  the  other  c^hHirs  aie  J 
laid. 

Green.    * 

Green  is  obtained  directly  from  the  oxyd  of  copper. 
All  the  oxyds  of  copper  are  good :  they  require  little 
flux,  which  even  must  not  be  too  fusible :  one  part  or  two 
of  flux  will  be  sufficient  for  one  of  oxyd.  This  colour 
agrees  with  all  the  fluxes,  the  saline  as  well  as  the  me- 
tallic ;  which  tends  to  vaiy  a  little  the  shades.  J  have 
already  pointed  out  the  method  of  employing  these 
oxyds  on  raw  enamel :  were  not  that  method  only  fol- 
lowed in  thiii  case^  the  oxyd  of  eopper  would  extend, 


t!oin^a»ttwn  ofEnamef. 
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A  mixture  oryelhiw  and  blue  is  also  used  to  produce 
grecii.  TLose  who  pairtt  fismcs  or  portraits  employ 
glass  eoin|iO!jed  lu  this  mninior;  lint  those  who  paint 
glazed  vcsscis,  either  earthen-ware  or  porcelain,  emplof 
iu  general  copper  green. 

Independently  of  the  heauliful  ^eva  colour  protluced 
by  oxydated  copper,  it  produces  also  a  very  beautiful 
red  colour;  hut  I  do  not  know  that  it  is  employed  on  ena- 
mel. Tins  beautiful  red  colour,  produced  by  copper,  is 
iKceedingly  fugitive.  The  oxyd  of  copper  gives  red 
when  it  contains  verj"  little  oxygen,  and  approaches 
to  the  state  of  a  regulus.     Notwithstanding  the  dif- 

ilty  of  employing  this  oxyd  for  a  red  colour,  a  method 
lias  been  found  to  slain  transparent  glass  with  difi'erent 
shades  of  a  very  beautiful  red  colour  by  means  of  calx 

copper.     The  process  is  as  follows:   Fou  do  not  cm- 

ly  the  calx  of  copper  pure,  but  add  to  it  calx  of  iron, 
ich  for  that  purpose  must  not  be  too  much  calcined; 
you  add  also  a  very  small  quantity  of  calx  of  copper  to 
the  mass  of  glass  which  you  are.  desirous  of  tiugeing. 
This  glass  at  first  most  have  only  a  very  slight  tinge  of 
green,  inclining  to  yellow.  When  the  glass  has  that 
colour  you  make  it  pass  to  red,  and  even  a  very  dark 
red,  by  mixing  with  it  red  tartar  in  powder,  and  even 
tallow.  You  must  mix  this  matter  well  in  the  glass,  and 
it  will  assume  a  very  dark  red  colour.  The  glass  swells 
up  very  much  by  this  addition.  Before  it  is  worked  it 
must  be  sulfered  to  settle,  and  become  compact;  but  as 
soon  as  it  has  fully  assumed  the  colour  it  must  be  imme. 
diately  worked,  for  the  colour  does  not  remain  long,  and 
even  often  disappears  while  working;  but  it  may  be  re- 
stored by  beating  the  glass  at  the  flame  of  a  lamp.  It  is 
exceedingly  difficult  to  make  this  colour  well;  but  when 
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it  succeeds  it  is  very  beautifal^  and  has  a  great  deal  of 
splendour.  By  employing;  .the  calx  of  copper  alone  for 
the  processes  above  mentioned  yon  will  obtain,  when  yon 
Bucceed  well,  a  red  similar  to  the  most  beautiful  carmine. 
The  calx  of  iron  chants  the  red  into  vermilion^  accord- 
ing to  the  quantity  added.  If  we  had  certain  processes 
for  making  this  colour^  we  should  obtain  all  the  shades  of 
red  from  pure  red  to  orange^  by  using,  in  different  pnq^- 
tions,  the  oxyd  of  copper  and  that  of  iron.  The  calx  of 
copper  fuses  argil  more  easily  than  silex :  flie  case  is  the 
same  with  calx  of  iron.  If  you  fuse  two  or  three  parts 
of  argil  with  one  of  the  oxyd  of  copper,  and  if  the  heai^ 
be  sufficient,  you  will  obtain  a  very  opake  enamel^  and  of 
a  vermilion  red  colour :  the  oxyd  of  copper  passes  from 
red  to  green  through  yellow ;  so  thai:  the  enamel  of  cop- 
per, which  becomes  red  at  a  strong  heat^  may  Jbe  yellow 
with  a  weaker  heat.  The  same  effect  may  liJilMduced 
by  deoxydating  copper  in  different  degrees  :VP^will  be 
effected  according  as  the  heat  is  more  or  less  violent 
The  above  composition  might,  I  think,  be  employed  to 
give  a  vermilion  red  colour  to  porcelain.  The  heat  of  the 
porcelain  furnace  ought  to  be  of  sufficient  strength  to  pro- 
duce the  proper  effect.  «    ' 

The  calx  of  iron  fused  also  with  argil  in  the  same  pro- 
portions as  the  calx  of  copper^  gives  a  very  beautiful 
black.    These  proportions  may^  however,  be  varied. 

Blue. 

Blue  is  obtained  from  the  oxyd  of  cobalt.  It  is  th6 
most  fixed  of  all  colours,  and  beeomes  e^ally  beautiM 
with  a  weak  as  with  a  strong  heat.  The  blufc  produced 
by  cobalt  is  more  beautiful  the  purer  it  is,  and  ih^  more  it 
is  oxydated.  Arsenic  does  not  hurt  it.  The  saline 
fluxes  which  contain  nitre  are  those  best  suited  to  it :  yoa 
add  a  little  also  when  you  employ  that  iBux  which  con- 
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tains  a  lUtle  cali-iaed  lati-ax  or  glass  of  liorax,  though  you 
may  employ  it  also  with  that  flux  alone. 

But  the  tlux  which,  aceordins;  to  my  experiments,  gives 
to  cobalt  hlue  the  greatest  ^pleatlour  and  beauty,  is  that 
composed  of  white  glaai^i,  (which  coutaius  no  metallic 
calx,)  of  borax,  nitre,  and  diaphoretic  antimony  well 
washed.  When  this  glass  ia  made  for  the  purpose  of 
being  employed  as  a  flux  for  blue,  you  may  add  less  of 
the  white  oxyd  of  antimony:  a  sixth  of  the  whole  will 
be  sufficient. 

Violet. 

Black  calx  of  manganese,  employed  with  saline 
fluxes,  gives  a  very  beautiful  violet.  By  varying  the 
fluxes,  the  shade  of  the  colour  may  also  be  varied:  it  is 
very  fixed  as  long  as  it  retains  its  oxygen.  The  oxyd  of 
manganese  may  produce  diflereut  colours ;  but  for  that 
purpose  it  will  he  necessary  that  we  should  be  able  to 
fix  its  oxygen  in  it  Id  difl'erent  proportions.  How  to 
effect  this,  as  far  as  I  know,  has  never  yet  been  disco- 
vered. 

These  are  all  the  colours  obtained  from  metals.  From 
this  it  is  evident  that  something  still  remains  to  be  disco- 
vered. We  do  not  know  what  might  be  produced  by 
the  oxyds  of  platina,  tungsten,  molybdena,  and  nickel : 
all  these  oxyds  are  still  to  be  tried;  each  of  them  must 
produce  a  colour,  and  perhaps  red,  which  is  obtain- 
ed neither  directly  nor  with  facility  from  any  of  the 
metallic  substances  formerly  known  and  hitherto  em- 
ployed. 

General  Remarks. 
Those  who  paint  on  enamel,  on  earthen-ware,  porce- 
lain, &c.  must  regulate  the  fusibility  of  the  colours  by 
the  most  tender  of  those  employed,  as  for  example^  the 
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purple.  When  the  degree  which  is  best  suited  to  purple 
bas  been  found^  the  otibei^jlMs  fhsible  colours  may  be  so 
regulated,  (by  addimns  of  flux,)  when  it  is  necessary  to 
fuse  all  the  colours  at  the  fM>^e  time,  and  at  the  same  de- 
^ree  of  heat. 

You  may  paint  also  in  enamel  Avithout  flux ;  but  all  the 
colours  do  not  equally  stand  the  heat  which  must  be  em- 
ployed. If  the  enamel,  however,  on  which  you  paint  be 
very  fusible,  they  may  all  penetrate  it  This  manner  of 
painting  gives  no  thickness  of  colour ;  on  the  contrary,  the 
colours  sink  into  the  enamel  at  the  places  where  the  tints 
are  strongest.  To  make  them  penetrate,  and  give  tiben^ 
lustre,  ia  pretty  strong  fire  will  be  necessary  to  soften  the 
enamel  and  bring  it  to  a  state  of  fusion.  This  method 
cannot  be  practised  but  on  en|[^nd[  composed  with  sand, 
which  I  call  enamel  sand,  as*  already  mentioned.  It  may 
be  readily  seen,  also,  that  the  colours  and  eiMttLeapable 
of  enduring  the  greatest  heat,  will  be  the  miN^lid,  and 
the  least  liable  to  be  changed  by  the  air.  An  account  of 
the  method  of  employing  and  baking  enamel  may  be  found 
in  vnrious  works,  and  may  be  learned  also  by  seeing  the 
operations  of  enamellers. 
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On  the  Preparation  <jjf  ^mher  Varnish^  and  the  dppli. 
cation  of  it  to  different  Kinds  of  stained  Wood.  Bj 
Nils  Nystrom.* 

AS  furniture  of  foreign  wood  is  in  geoeiml  expensive, 
the  use  of  the  indigenous  kinds  of  wood  ouglit  not  to  be 
neglected,  especially  when  they  are  of  a  compact  texture, 

•  TillochyTol.  7,  p.  232.    From  the  Transactions  of  thc.icadeniy  of  Sctenen 
at  SMthohnfor  thej^tat  1797* 
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liave  a  fine,  grain,  and  are  suffioicntly  hard.  Furniture 
made,  of  lhe§e.  kinds  of  wood,  after  it  lias  l>i-eii  well  polish- 
eil,  raa,v  be  stained  of  different  entonrs,  and  then  done 
over  v'ith  linseed  uil  and  amber  vaniish. 

As  my  principal  view,  however,  was  to  try  in  what 
manner  dillereiit  kitid»i  of  wood  could  be  stained  so  as  to 
retain  their  colour  longest,  and  in  what  manuer  mahoga- 
ny could  be  best  imitated,  I  applied  such  a  cnmposilion 
as  I  thonght  would  best  answer  ihc  purpose  on  the  twelve 
following  kinds  of  wood;  uamclj,  elm,  oak,  red  anil 
white  beech,  maple,  pear-tree,  wild  hawthorn,  white 
beam-tree,  ash,  alder,  birch,  and  pine.  Of  these  the  ma- 
ple, birch,  alder,  and  white  beech,  when  stained  with  a 
solution  of  iron,  had  the  graatest  resemljlauce  to  mahoga- 
ny.  The  appearance  of  .tlie  other  kinds  was  various,  ae- 
cording  to  the  diversify  of  Ihcir  colour  and  veins,  and  ac. 
cordiog  49  Uiey  were  more  or  less  porous,  and  imbibed  a 
greater  or  less  quantity  of  the  slain. 

Tlic  amber  varnish  prepared  in  differeut  places  is  not 
always  of  equal  goodness.  This  is  owing  to  two  causes  : 
1st,  The  careless  mnuner  in  which  the  amber  is  melted; 
3nd,  Because  the  linseed  oil,  being  too  much  or  too  little 
boiled,  acquires,  in  a  greater  or  less  degree,  a  drying  pro- 
perty. A  proof  of  amber  varnish  being  good,  is,  if, 
when  applied  on  any  article  in  an  apartment  of  the  com< 
mon  temperature,  it  becomes  dry  within  from  twelve  to 
twenty-fout  hours. 

By  the  experiments  which  I  made,  I  have  found  that 
the  following  process  for  preparing  it  is  the  best: — Put 
pounded  and  sifted  amber  into  a  pan  of  cast  iron  with  a 
flat  bottom,  and  let  the  amber  be  spread  out  at  most  to  the 
thickness  of  an  inch.  Place  the  pan  in  an  upright  posi- 
tion over  an  uniform  coal  fire,  and  let  it  remaiu  till  the 
amber  fuses  and  heroines  liquid:  then  pour  it  out  on  a 
cold  plate  of  copper  or  iron.     WliPii  the  amber  has  cno] 


1 

J 


40S        Oh  Ihe  Preparatton  ii 


mbfr  Vm 


ed,  break  it  into  pieces;  and  ir  it  has  a  Itriglit  blai 
brown  appearance  on  the  frartuve,  and  weighs  about « 
halfof  whatit  did  before  being  melted,  yon  may  ))e  cer- 
tain that  it  is  proper  for  the  intended  purpose.  Particu- 
lar attention  must  be  paid  to  this  cirenmstani!e ;  for,  if  the 
amber  is  fused  too  little,  so  that  part  of  it  remains  unmelt- 
ed,  it  will  not  be  dis!f;olved  by  the  varnish;  and  if  Ibe 
operation  be  performed  vitli  a  continued  and  strong  beat, 
it  will  be  burnt  and  unfit  for  use. 

When  the  amber  is  kept  over  a  weak  fire  it  will  not 
melt,  but  becomes  a  sort  of  blackish  brown  incrastatioD, 
which  also  may  be  employed  for  varnish  provided  it  bu 
not  been  too  much  or  too  little  evaporated;  it  will  be  in 
the  best  condition  when  youVtbtain  half  a  pound  from  a 
pound.  If  the  amber  is  too  little  evaporated,  it  most 
be  again  put  info  the  pan  till  it  be  reduced  to  the  proper 
weight.  The  same  thing  is  to  be  observed  when  yon 
melt  it;  but  the  parts  which  are  not  fused  must  be  picked 
out,  in  order  to  be  after^vards  also  melted. 

I  have  found  that  a  pan  with  a  flat  bottom  is  better  than 
one  with  a  round  bottom,  because  the  melting  or  evapci. 
ration  is  effected  sooner  in  the  former  than  in  the  latter: 
for  in  the  latter  the  amber  lies  thick  in  the  middle,  and  ix 
burnt  at  the  bottom  and  sides  before  it  can  he  bronsbt  lu 
melt  or  evaporate. 

It  is  not  necessary,  for  making  varnish,  to  pick  out  pnrc 
and  transparent  amber,  but  only  the  common  yellow 
small  fragments,  which  may  be  procured  for  half  (he 
price  of  that  in  lumps.  The  earthy  part,  which  is  found 
in  amber  not  f»f  the  clearest  kind,  separates  itself  from  lb& 
warm  varnish  when  it  is  suffered  to  stand  some  t 
fore  it  is  decanted. 
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and  the  Application  of  it  to  stained  Wood.      ¥f^ 
Method  of  preparing  Linaeed-Oil  Varnish. 

One  pound  of  well  pulverised  and  sifted  litharge,  four 
ounces  of  fiiielj  pounded  white  vitriol,  and  one  qu&rt  of 
linseed  oil.  Put  these  ingredients  into  an  iron  pan  of 
such  a  size  that  it  may  he  only  half  full ;  mix  them  well 
together,  and  hoil  them  till  all  the  moisture  is  evaporated, 
which  may  be  known  by  a  pellicle  being  formed  on  tha 
surface,  or  by  the  barrel  of  a  quill  bursting  when  thrust 
to  the  bottom  of  the  boiling  varnish.  Then  take  it  from 
the  fire  and  pour  olTthe  dear  liquid,  taking  care  to  keep 
back  the  thick  part  which  has  deposited  itself  at  the  hot- 
tom.  While  boiling,  it  must  be  stirred  several  times 
round,  that  the  litharge  may  not  fall  to  the  bottom;  but 
you  must  not  slir  it  constantly,  else  superfluous  li- 
tharge would  be  dissolved,  and  the  rarnish  become  too 
thick. 

The  composition  of  amber  varnish  consists  of  half  a 

pound  of  melted  or  roasted  amber,  one  pound  and  a  Half 

nf  linseed-oil  varnish,  and  two  pounds  of  turpentine  oil. 

The  amber  and  linseed-oil  varnish  are  to  be  mixed  toge- 

I  ther  in  a  deep  cast-iron  pan,  of  such  a  size  as  to  be  only 

lone-tbird  full,  and  to  be  kept  over  a  slow  fire  till  the 

[amber  is  dissolved,  which  may  be  known  by  its  swelling 

up:  the  operator,  therefore,  must  have  at  hand  a  large 

copper  or  iron  vessel,  that  the  varnish  may  be  held  over 

it  in  case  it  should  rise  above  the  sides  of  the  pan,  and  to 

prevent  the  loss  that  would  thereby  be  occasioned.  When 

the  varnish  is  dissolved,  the  pan  must  be  taken  from  the 

fire;  and  when  the  mixture  has  cooled,  the  turpentine  oil 

is  to  be  poured  into  it,  continually  stirring  it.     Then  let 

it  stand  some  time,  that  the  course  undissolved  particles 

may  deposit  themselves  at  the  bottom;  after  which  pour 

off  the  clear  varnish,  and,  having  strained  it  through  a 

piece  of  linen,  put  it  into  bottles  for  use. 

Vol.  II.  0  F, 
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In  boiling  the  vaniish^  care  must  be  taken  that  it  may 
Bot  boil  over  or  catch  fire.  Should  this  happen  to  be  the 
case^  it  must  not  lie  extinguished  by  water;  for  this  mode 
would  occasion  such  a  sputtering^  that  the  operator  would 
be  in  danger  of  having  his  face  bespattered  with  the  boil- 
ing varnish.  The  best  method^  therefore^  is  to  cover  the 
vessel  in  such  a  manner  as  to  exclude  the  air,  and  with 
any  thing  that  may  be  at  hand^  such  as  a  piece^  of  wood, 
plate  of  iron,  or  any  thing  else  that  may  cover  the  vessel 
and  extinguish  the  flame. 

1.  Iron  Stain. 

Eight  ounces  of  iron-filings  and  thirty-two  onnees  of 
common  aquafortis.     The  aquafortis  must  first  be  mixed 
w  ilh  sixteen  ounces  of  water  in  a  stone  jar,  and  then  a 
few  of  the  filings  are  to  be  added,  and  well  stirred  round 
with  an  iron  or  wooden  spatula.     This  preparation  must 
be  made  in  a  chimney,  because  the  solution  %  attended 
with  heat,  effervescence,  and  the  disengagement  of  noxions 
vapours :  it  is  of  importance,  also,  that  the  jar  should  be 
of  such  a  size  as  to  prevent  the  matter  from  running  over. 
After  the  greater  part  of  the  iron  has  been  dissolved  in 
this  manner,  the  solution  will  be  of  a  yellowish  brown 
colour.     As  soon  as  the  mixture  has  cooled,  pour  it  into 
a  bottle  placed  in  a  pan,  and  let  it  stand  a  day  or  two^ 
without  being  corked,  over  a  warm  stove;  during  which 
time  shake  the  bottle  frequently.     The  bottle  being  then 
suffered  to  cool,  pour  into  it  one  pound  three  quarters  of 
river  water,  stirring  it  well  round,  and  leave  it  at  rest  for 
a  few  minutes  till  the  undissolved  part  sinks  to  the  bot- 
tom :  then  pour  the  solution  into  another  bottle^  and  cork 
it  up  for  use. 

When  this  preparation  has  been  carefully  made  ac- 
cording  to  the  above  directions,  you  obtain  a  yellowish 
brown  solution,  which  may  be  employed  for  staining.  In 
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i  mucli  water,  however,  lias  been  at  first  cm| 
ed,  or  too  weak  aquaforti.-^,  the  colour  becomes  dark 
brown;  and  therefore  the  addition  of  the  aquafortis  must 
be  increased  iu  that  proportion  wliich  the  solution  re- 
quires, observing  the  above  rules. 

This  stain  may  be  applied  to  all  kinds  of  wood  except 
oak,  which  contains  too  much  astringent  matter,  antl 
therefore  on  the  lirst  application  becomes  almost  black. 
It  communicates  to  the  various  kinds  of  wood  different 
colours,  according  as  it  is  applied  in  greater  or  less  quan- 
tity; such  as  yellow,  yellowish  brown,  and  dark  brown, 
with  reddish  brown  stripes  or  spots. 

As  far  as  I  have  been  able  to  ascertain  by  experience, 
this  stain  is  one  of  the  most  durable ;  it  withstands  the  air 
and  rays  of  tlie  sun  without  changing  its  colour.  I  have 
specimens  of  it  which  have  been  exposed  four  years  con- 
tinually to  tlie  sun  and  air,  without  their  colour  being  al- 
tered. 

3.  Braxil  Wood  Statu. 

EttiiiT  ounces  of  real  Brazil  wood,  four  ounces  of 
nlum,  and  four  ounces  of  finely  pounded  reddle  or  red 
ochre.  Pour  over  this  mixture  a  proper  quantity  of  wa- 
ter; and,  having  suffered  it  to  remain  in  tUnt  state  twenty- 
four  hours,  boil  it  to  a  fourth  part;  then  strain  it  tbrough 
a  piece  of  linen  cloth,  and  preserve  it  in  a  glass  bottle  for 
use. 

If  one  pound  of  the  stain  No,  1,  he  diluted  with  three 
pounds  of  water,  immerse  some  pieces  of  wood  in  it,  and 
deposit  the  whole  in  a  warm  place :  the  wood  will  imbibe 
the  liquid  to  the  depth  of  a  quarter  of  an  inch,  and 
in  the  soft  parts  of  the  wood  it  will  penetrate  still  fur- 
ther. 

It  must  however  be  remarked,  that  the  staining  liquor 
must  be  diluted  willi  a  s^i-cater  or  less  rjuantiiy  of  water, 
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'  according  as  the  woud  is  darker  or  whiter,  more  or  lesi 
astringent.  The  wood  must  often  be  turned,  and  care 
must  be  taken  that  it  may  acquire  an  unifonn  and 
proper  colour;  after  ^vhich  it  may  be  taken  out  aod 
dried. 

The  like  process  must  be  followed  when  the  atain. 
No.  S,  is  employed,  only  that  the  same  attention  is  doI 
necessary  in  regard  to  obtaining  an  uniformity  of  co- 
lour.  This  mode,  however,  can  be  used  only  on  a  small 
BCale. 

Method  of  $taining  Articles  of  White   Wood  with  th 
above  Compounds. 

Rub  the  stain  No.  1,  over  the  wood  with  a  piece  of 
sponge  five  or  six  times  till  it  acquire  a  proper  mahogany 
colon)'.  While  the  liquor  is  applied,  shake  it  or  stir  it 
carefully  round,  that  the  iron  ochre,  which  has  deposited 
itself  at  the  bottom,  may  be  well  mixed  with  the  ferrugi- 
nous solution  that  stands  over  it;  and  between  each  ap- 
plication of  the  liquid  the  wood  must  be  suffered  to  be- 
come thoroughly  dry.  After  this,  it  must  be  rubbed  over 
once  or  twice  with  linseed  oil,  letting  it  dry  before  the  oil 
is  applied  the  second  lime.  The  mure  the  wood  is  sotk-  ' 
ed  with  linseed  oil,  so  much  the  better;  as  in  that  case  it 
does  not  imbibe  so  much  of  the  amber  varnish,  which 
only  deposits  itself  on  the  surface,  and  gives  it  a  bright 
appearance. 

When  the  wood  has  been  thus  rubbed  over,  and  well 
dried,  the  amber  varnish  must  be  applied  in  an  imiform 
manner  \vith  a  sponge  once  or  twice,  or  until  it  acqnires  t 
smooth  shining  surface.  If  the  wood  has  been  well  done 
over  with  linseed  oil,  one  application  of  the  varnish  onl^ 
will  be  necessary;  but  on  bedsteads,  chests  of  drawew, 
chairs  and  other  furniture  which  are  exposed  to  more  use, 
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it  must  be  applied  several  times,  and  each  time  they  must 
be  well  di'ieil. 

After  the  application  of  the  varnLsh,  if  any  inequalities 
or  lumps  appear,  they  may  be  removed,  after  the  article  is 
^rji  ^y  means  of  a  caqienter's  rush,  and  a  fresh  roating 
of  varnish  applied  to  the  place.  For  applying  the  var- 
nish, I  have  found  it  most  convenient  to  use  a  sponge:  as 
by  these  means  it  can  be  laid  on  in  a  much  more  uniform 
manner  than  by  a  paintei-'s  brush,  which,  for  the  most 
part,  leaves  stripes  or  loose  hairs  behind  it.  Tiie  sponge 
with  which  the  varnish  is  laid  on,  must,  between  each  ap- 
plication, be  well  shut  up  in  a  wide-mouthed  bottle, 
that  the  varnish  it  has  imbibed  may  uot  be  dpied 
by  the  air,  which  would  render  it  hard,  and  unfit  for 
use. 

The  same  process  is  to  be  followed  with  the  slain  No. 
S.  When  applied  to  knotty  birch  wood  or  alder,  tha 
ivood  becomes  undulated,  because  the  liquor  extends  it- 
self crosswise.  The  case  is  the  same  with  fat  and  kuotty 
pine  wood  or  fir ;  for  the  resinous  spots  do  not  so 
BtroDgly  attract  the  stain  as  the  other  parts.  Tliis,  how- 
ever, makes  the  appearance  of  the  wood  not  disagree- 
able. 

The  amber  varnish  may  be  applied  also  over  almost 
all  oil  colours  except  blue,  which  it  would  change  to 
green.  It  is  attended  with  this  advantage,  that  it  never 
cracks;  as  is  the  case  in  general  with  lack  varnishes,  an,4 
those  prepared  with  spirit  of  wine. 

I  have  found,  also,  that  this  varnish  is  proper  for  being 
applied  on  real  gildiog,  because  it  makes  no  perceptible 
alteration  in  the  colour;  especially  when  laid  on  thin,  and 
in  an  uniform  manner.  This  object  also  is  obtained,  that 
the  gilding  may  be  cleaned  by  means  of  spirit  of  wine,  or 
pf  soap  and  water,  without  sustaining  any  injury.     For 
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^^  false  gildings  however^  it  is  improper ;  as  it  attacks  it^  and*^ 
makes  it  rusty  and  green. 

I  have  applied  this  varnish^  in  the  above  manner^  to 
bed-posts^  drawers^  tables^  andchairs,  which  at  the  end  of 
two  years  were  little  or  nothing  changed  in  their  appear- 
ance. When  this  varnish  has  become  perfectly  dry  and 
hard^  it  withstands  boiling  heat  and  friction ;  and  does 
not  lose  its  splendour  by  the  course  of  time^  unless  mb- 
bed  or  scoured  with  sand.  It  prevents  ink^  or  any  other 
coloured  liquid  that  may  be  spilt  on  furniture^  from  pene* 
trating  into  the  wood^  and  causes  stains  to  be  easily  re* 
moved  by  washing  with  water.  On  this  account^  it  is 
very  proper  for  being  applied  on  articles  of  mahogany. 
It  renders  the  soft  kinds  of  wood  much  harder  at  the  sur- 
face. 

This  varnish  used  in  this  manner  would  mot  be  ex- 
pensive^ as  eight  ounces  of  it  is  sufficient  for  a  com- 
mon card-table.  Should  the  table  be  scratched^  the  in- 
jured part  may  be  easily  repaired  by  a  new  coating  of 
varnish ;  and  if  it  be  new  varnished  every  four  or  five 
years^  it  will  always  retain  a  beautiful  and  bright  ap« 
pearance. 

Tables  and  other  flat  articles  which  require  a  great 
deal  of  polishing;  when  the  stain  and  linseed  oil  have 
been  applied^  may  be  rubbed  with  a  piece  of  pumice 
frtone  before  they  are  done  over  with  the  varnish.  This 
pumice  stone  must  be  made  flat  on  one  side^  and  must  be 
free  from  sand^  so  as  not  to  scratch  the  wood.'  As  the 
softer  kinds  of  wood  swell  up^  for  the  most  part^  when 
the  stain  is  applied^  and  lose  their  smoothness^  nibbing 
them  in  the  above  manner  with  pumice  stone  is  the  more 
necessary. 


»»«*  t 


^Method  of  giving  the  Grain  and  Hardness  of  Steel  to 
Copper.    By  B.  6.  Sage.* 

MARGRAFF  and  Pelletier  have  published  Iheir  re- 
searches on  the  union  of  phoepliorus  with  different  me- 
tallic substances:  the  French  chemist  has  improved  this 
process,  and  it  was  by  repeating  and  varying  his  experi> 
ments  tliat  I  discovered  that  the  surest  and  speediest 
means  of  phosphorizing  copper  was  to  take  the  metal  un- 
der the  metallic  form,  to  fuse  it  with  two  parts  of  animal 
glass,  and  a  twelfth  of  charcoal  powder;  but  it  is  essen- 
tial that  the  copper  should  present  a  great  deal  of  sur- 
face,— an  advantage  obtained  by  taking  shavings  of  that 
metal,  which  arc  placed  in  strata  with  animal  glass  mix- 
ed with  charcoal  powder.  I  expose  the  cnicihle  to  a  fire 
sufficiently  strung  to  fuse  the  animal  glass.  There  is 
then  formed  phosphorus,  the  greater  part  of  which  burns^ 
while  another  combines  with  the  copper,  in  which  it  re- 
mains incarcerated  till  no  more  is  disengaged,  though 
kept  in  fusion  for  twenty  minutes  under  the  animal  glass 
which  has  not  been  decomposed. 

When  the  crucible  has  cooled,  and  is  broken,  the  phos- 
phorated copper  is  found  in  the  form  of  a  gray  bril- 
liant button  under  the  glass,  which  has  passed  to  the 
state  of  red  enamel.  On  being  weighed,  it  is  found  that 
by  this  operation  its  weight  has  been  increased  a  twelfth. 

If  the  phospliorized  copper,  when  fused,  falls  on  a 
plate  of  polished  iron,  it  extends  itself  over  it  in  the  form 
of  plates  difi'erently  figured,  which  exhibit  the  play  of  co- 
lours  of  a  pigeon's  neck. 

•  TiUoch,   vol.   20,   p-   153-      From   tlie   Journal   ift    Pl'^ii^e,   Meindor, 
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The  phosphorized  copper  is  mach  more  fusible  than 
eommoa  copper :  it  may  often  be  fased  under  charcoal 
.  powder  without  losing  any  of  its  properties. 

The  same  pho«phorized  copper,  when  exposed  a  long 
time  under  the  muAe,  sepafates'only  with  great  difficulty 
from  the  phosphorus. 

The  copper  thus  combined  with  phosphoras  acquires 
the  hardness  of  steel,  of  which  it  has  the  grain  and  the 
colour :  like  it,  it  is  susceptible  of  the  finest  polish ;  it  can 
be  easily  tamed ;  it  does  not  become  altered  in  the  air. 
I  have  kept  buttons  of  polished  phosphorized  copper  in 
niy  laboratory  for  fifteen  years,  without  their  expe- 
riencing any  alteration.  The  copper  emits  no  smell 
.when  rubbed.  Were  it  ductile,  it  would  be  of  the 
greatest  utility,  since  no  fat  bodies  seem  to  have  any  hold 
Ofit. 

In  the  phosphorization  of  copper  there  b  only  a  part  of 
the  animal  glass  decomposed,  because  a  quantify  of  char- 
coal necessary  to  phosphorize  the  whole  acid  has  not  been 
employed :  but  it  is  necessary  that  this  should  be  the  case 
in  order  that  the  vitreous  scoria  should  be  sufficiently 
fluid  for  the  phosphorus  to  be  disengaged  and.  to  collect 
itself  readily. 

The  dark  red  enamel  which  is  formed  in  this  experi- 
ment may  be  employed  with  advantage  for  porcelain  and 
enamels,  as  this  red  does  not  alter  in  the  fire. 

Copper  can  combine  with  phosphorus  only  in  the  dry 
way.  If  a  cylinder  of  phosphorus  be  put  into  a  solution 
of  nitrate  of  copper  diluted  with  four  or  five  thousand 
parts  of  water,  copper  under  the  metallic  form  will  be 
found  at  the  end  of  eight  days  crystallized  and  ductile, 
forming  a  case  to  the  cylinder  of  phosphorus. 
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No.  8^. 

jI7ie  Art  oj  moulding  Carving  in  Wood.  Sy  Lenor- 
MAND,  Professor  of  Natural  Philosophyin  the  Centml 
School  of  the  Department  of  Tarn.* 

INGENIOUS  or  curious  men  aie  often  thwarted  in 
the  execution  of  their  projects  by  the  difficuUy  of  ftndiog 
in  the  places  where  they  reside  workmen  capable  of  as- 
eiating  them  in  the  articles  for  which  they  may  have  oc- 
casion. Small  towns  in  particular  furnish  only  indif- 
ferent workmen ;  and  besides,  they  do  not  contain  artists 
of  every  kind.  Good  can'ers,  fur  examiile,  reside  only 
in  large  towns;  and  these  even  are  not  very  common.  T 
had  seen  plaiaterers  supply  the  want  of  good  modellers 
by  incrusting  in  their  decorations  plaister  moulded  on  ex- 
cellent models.  I  therefore  conceived  that  it  might  be 
possible  to  mould  carving  in  wood,  to  be  afterwards  ap- 
plied to  cahinet-makers'  work.  This  idea  1  did  not  at 
first  carry  into  execution ;  but  two  or  tlirec  years  after, 
baving  occasion  for  some  pieces  of  carving,  I  invented  a 
new  art,t  as  will  he  seen  by  what  follows.  Necessity 
rendered  me  industrious,  and  I  at  length  accomplished 
my  object. 

Wishing  to  obtain  a  case  for  a  pendulum  clock  I  had 
constructed,  I  drew  a  plan  of  it;  and  presented  it  to  an 
excellent  cabinet-maker  in  the  small  town  in  which  I  re- 
sided, lie  would  undertake  only  the  plain  work,  and 
referred  me  for  the  execution  of  the  carving  to  Toulouse 
or  Bourdeaux.  I  was  sensible  how  difficult  it  would  be 
to  get  the  carving  of  the  diflTerent.  pieces  executed  at  ft 
distance,  and  particularly  within  the  required  time;  and 

•  Tilloch,  vol  16,  p. 347.     Fromtiie  Bibl^oihojue  Phjiico-Eamomi^e,  June 
1803. 
f  Tbia  t.K  is  not  new  -,  but  l!ie  esperimenlg  ofihe  aiillior  mny  furnish  uieful 

Vol,  n.  3  r 


J 


418  Jrt  qf  moulding  Carving  in  Wo&i. 

how  expensive  it  woald  be  to  transport  sach  a  case, 
which  might  also  be  damaged  by  the  way.  I  told  him 
that  I  would  myself  undertake  the  carving  of  the  laurd 
and  oak  foliage  which  I  had  placed  in  the  plan,  provided 
he  would  undertake  the  remaining  part  Fearing,  how- 
ever, that  my  carving  would  not  correspond  to  his  work, 
and  might  tend  to  degrade  it,  he  was  unwilling  to  under- 
take any  thing  till  I  had  shown  him  a  specimen  of  my 
labour — a  proposal  to  which  I  consented. 

I  was  well  aware  that  very  hard  wood,  such  as  box, 
might  be  moulded  by  putting  it  undet  a  press  in  copper 
moulds,  after  having  subjected  it  to  certain  preparadons : 
hut  for  this  purpose  veiy  expensive  moulds,  an  excellent 
press,  &c.  are  required,  which  occasions  considerable  ex- 
pense, and  by  this  method  bas-reliefs  only  can  be  execu- 
ted. But  the  art  I  am  about  to  describe  requires  only 
cheap  materials  with  very  little  practice,  and  affords  the 
means  of  making  not  only  figures  in  nelief,  but  even  the 
most  difficult  objects  of  sculpture. 

In  the  town  where  I  resided  I  found  one  of  those  Ita- 
lians who  employ  themselves  in  moulding  plaister  figures. 
I  caused  him  to  make  such  moulds  as  I  had  occasion  for, 
and  which  were  copies  from  the  best  masters.  I  suc- 
ceeded perfectly  in  moulding  my  garlands  in  walnut-tree 
wood;  and  I  showed  them  to  my  cabinet-maker,  who 
took  me  for  an  able  sculptor.  He  constructed  the  case, 
applied  to  it  the  foliage  I  had  made,  and  neither  he  nor 
any  person  who  saw  it  had  the  least  suspicion  of  the  me- 
thod I  had  employed.  All  believed  that  the  ornaments 
had  proceeded  from  the  chisel  of  an  able  carver.  Since 
that  time  I  have  moulded  for  my  friends  bas-reliefs, 
trophies,  &c.  with  wood  of  every  kind.  1  shall  now  de- 
scribe my  process. 
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Process. 

Imade  very  clear  glue  with  fiYe  parts  of  Flanders  glue 
1  one  part  of  fish  glue  or  isinglass.  I  dissolved  these 
two  kinds  of  glue  separately  in  a  large  quantity  of  water, 
and  mixed  them  together  after  they  had  been  strained 
through  a  piece  of  fine  lineu  to  separate  the  filth  and  he- 
terogeneous parts  which  could  not  he  diiisolved.  Tlie 
quantity  of  water  cannot  be  fixed,  because  all  kinds  of 
glue  arc  not  homogeneous,  so  that  some  require  more  and 
some  loss.  The  proper  degree  of  liquidity  may  be  known 
by  suffering  the  mixed  glue  to  become  perfectly  cold:  it 
must  then  form  a  jelly,  or  rather  a  commencement  of  jelly. 
If  it  happens  that  it  is  still  liquid  when  cold,  a  little  of 
the  water  must  he  evaporated  by  exposing  the  vessel  in 
which  it  is  contained  to  heat.  On  the  other  hand,  if  it 
has  t€>n  much  consistence,  a  little  warm  water  must  be 
added.  In  a  word,  the  proper  degree  will  be  ascertain- 
ed by  a  few  trials. 

The  glue  thus  prepared  is  to  be  heated  fill  yon  can 
scarcely  endure  your  finger  in  it:  by  this  operation  a  lit- 
tle water  is  evaporated,  and  tlie  glue  acquires  more  con- 
sbtence.  Then  take  fine  raspings  of  wood  or  sawdust, 
sifted  through  a  fine  hair-sieve,  and  form  it  into  a  paste, 
which  must  be  put  into  moulds  of  plaister  or  sulphur  af- 
ter they  have  been  well  rubbed  over  with  linseed  or  nut- 
oil,  in  the  same  manner  as  when  plaister  is  to  be  mould- 
ed. Care  must  be  taken  to  press  the  paste  in  the  mould 
with  your  hand,  in  order  that  it  may  acquire  all  the  forms 
of  the  mould :  then  cover  it  with  a»  oiled  board,  and, 
placing  over  it  a  weight,  suffer  it  in  that  manner  to  dry. 
The  desiccation  may  be  hastened  and  rendered  more 
eomplcte  by  a  stove.  When  the  impression  is  dry  re- 
move the  rough  parts,  and  if  any  inequalities  impression 
fund  they  must  be  smoothed;  after  which  the  remain  be. 


4M)  SH  (f  moulding  Caning  in  WoH. 

may  be  affixed  with  glae  to  the  article  for  which  it  is 
intended.  Then  cover  it  with  a  few  strata  of  spirit  of 
wine  varnish^  as  is  done  in  general  in  regard  to  car?ed 
work^  or  with  wax  in  the  encanstie  manner.  It  reqnim 
much  attention  to  discover  that .  sueh  ornaments  an 
not  carved  in  the  usual  manner.  Gildivijg  may  be  ap« 
plied  to  them  with  great  facility*  This  operation  if 
exceedingly  easy;  nothing  is  necessary  bat  monlds} 
and  with  a  little  art  the  ornaments  may  be  infinitely 
varied. 

I  tried  also  to  mould  flgnres^  and  completely  succeed* 
ed.     These,  however,  require  more  care.    I  first  make  a 
paste,  similar  to  the  former,  with  very  fine  sawdust,  an4 
place  a  stratum,  of  about  two  lines  in  thickness,  on  every 
part  of  the  mould;  after  which  it  is  left  to  dry  almost  en* 
tirely.     In  the  mean  time  I  prepare  a  coaj^  paste  with 
eoarse  sawdust  which  has  not  been  made  to  pass  through 
a  fine  but  a  coarse  sieve,  and  instead  of  Flanders  ^ue  I 
employ  common  glue,  which  is  less  expensive,  adding  to 
it  a  sixth  of  fish  glue.     I  first  put  together  two  parts  of 
the  mould,  after  introducing  into  the  joints  a  slight  stra- 
tum of  the  fine  paste,  which  I  make  very  clear  and  apply 
with  a  small  brush.     I  fill  up  the  vacuity  between  ths 
two  pieces  with  coarse  paste.     I  then  apply  the  third 
piece  as  I  did  the  second,  and  so  on  until  the  whole  are 
adjusted,  always  filling  up  the  vacuities  with  coarse 
paste.    I  suffer  the  whole  to  dry  in  the  mould,  and  ob<r 
tain  a  figure  in  relief  of  solid  wood  executed  with  all  the 
delicacy  of  plaster  figures,     Care  must  be  taken  to  re« 
move  with  a  sharp  knife,  or  a  small  file,  the  prominences 
formed  by  the  joinings.     Tf  the  figure  be  not  sufiferied  to 
dry  too  much,  these  prominences  may  be  easily  removed 
with  the  point  of  a  sharp  penknife.     It  will  be  necessaiy 
\o  learn  the  art  of  determining  the  proper  degree  of  de- 
siccation ;  for  if  the  figure  be  taken  from  the  niould  befoff 
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It  U  properly  dried  it  will  become  warped,  and  if  it  be  loo 
dry  it  cannot  be  coirected  but  with  a  file,  which  is  tudious 
^d  laborious,  whereas  if  the  proper  moment  be  seized 
(he  paste  may  be  cut  like  wax ;  especially  if  the  sawdust 
lias  been  fine  Hhicb  is  uecessary  for  the  exterior  strata. 
The  figures  may  then  be  completely  dried  in  a  atovo, 
by  which  means  they  will  acquire  a  degree  of  desic- 
caiioo  and  solidity  hardly  to  be  conceived.  Figures 
thus  moulded  may  be  bronzed  or  varnished:  they  will 
tben  be  unalterable  by  the  effects  of  moisture  or  dry- 
ness. 

I  have  already  said  that  Flanders  and  not  common 
glue  ought  to  be  employed  for  the  exterior  strata,  be- 
cause this  glue  is  almost  colourless ;  *  whereas  the 
other,  being  dark-coloured,  gives  too  obscure  a  tint 
even  to  walnut-tree  wood.  Being  desirous  to  try  whe- 
ther my  moulded  figures  would  be  unalterable  by  the 
effects  of  moisture  or  drj-ness,  I  made  the  following  ex- 
pcriments : 

Experiment  I. 
X  EXPOSED  in  a  large  bell-glass  filled  with  atmospheric 
air  two  figures,  one  of  which  was  varnished  and  the  other 
not.  I  placed  under  the  bell  Saussure's  hygrometer  and 
a  capsule  filled  with  water,  after  having  moistened  the 
sides  of  the  bell.  The  air  was  soon  saturated  with  wa- 
ter, and  the  hygrometer  marked  100  degrees.  I  ub> 
nerved  no  alteration  whatever  in  the  varnished  figure, 
and  the  other  exhibited  no  other  sensible  alteration  than 
a  commencement  of  solution  in  the  glue,  so  that  on  ap- 
plying my  finger  to  its  surface  it  was  found  to  he  some- 
wliat  viscid ;  in  a  word,  the  figure  was  not  in  the  least 
warped. 

*  when  tliis  csntiot  be  had,  a  glue  fil  for  the  purpose  insy  be  made  bylKuling 
slirediof  parchment  in  coiDinon  water  till  dissolTcd.— Tilloch, 
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Experitnent  Up 

I  THEN  introduced  my  two  figures  and  the  hygrometer 
into  another  very  dry  bell,  under  which  I  had  placed  a 
capsule  filled  with  calcined  potash.  The  moisture  of 
the  air  by  which  the  figures  were  surrounded  was  soon 
absorbed^  and  the  hygrometer  indicated  zero.  In  or* 
der  to  ascertain  whether  the  whole  moisture  imbibed 
by  the  unvarnished  figure  was  entirely  dissipated^  I 
left  every  thing  in  statu  quo  for  four  hours^  the  hy- 
grometer still  indicating  zero.  I  then  took  out  the  twe 
figures^  neither  of  which  had  experienced  the  least  al- 
teration^ 

Experiment  III^ 

I  REPEATED  the  first  experiment  with  a  view  to  cause 
the  two  figures  to  absorb  as  much  moisture  as  possible; 
and  when  the  hygrometer  marked  100  degrees  I  took 
them  from  the  bell,  and  suddenly  introduced  them  into  a 
stove  the  heat  of  which  was  50  decrees  of  Reaumur. 
The  unvarnished  one  became  dry  without  cracking,  and 
the  other  showed  a  little  softening  in  the  varnish.  Thifl 
effect  I  ascribed  to  the  imperfect  desiccation  before  the 
experiment,  for  the  softening  was  more  considerable  thin 
is  generally  the  case  when  a  varnished  body  is  exposed  to 
heat. 

These  experiments  appeared  to  me  sufficient  to  induce 
me  to  conclude,  that  sculpture  in  nufulded  wood,  accord- 
ing to  the  process  here  described,  is  unalterable  by  mois- 
ture or  drought,  for  in  our  climates  the  thermometer  ne- 
ver rises  to  50  degrees.  Such  seulptured  figures  ha?e 
the  solidity  of  wood,  and  are  even  preferable  to  it;  for 
a  slight  blow  given  to  wood,  if  cut  across  the  fibres, 
will  detach  some  of  the  parts ;  whereas  figures  formed  of 
artificial  wood,  if  I  may  be  allowed  tl^e  expression,  aif 
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homogeneous  in  all  their  parts,  and  are  not  so  easily 
broken. 

Besides  the  advantages  which  this  invention  on  the 
first  view  exhibits,  it  offers  others  which  may  be  of  great 
utility  in  our  arts  and  manufactures. 

1st,  In  the  large  niaoufactories  of  mirrors  the  ornaments 
in  general  are  in  a  very  bail  taste  and  miserably  executed, 
because  the  carvers  are  vei-y  ill  paid.  If  this  new  me- 
thod be  adopted,  sculptors  would  pay  more  attention  to 
their  first  work:  they  would  mould  their  ornaments  in 
plaster  or  in  sulphur,  then  take  a  multitude  of  copies 
with  the  greatest  facility,  and  these  ornaments  would  add 
to  the  value  of  our  furniture. 

3d,  Inlayers  would  make  mnch  more  elegant  works  by 
,  employing  pastes  of  different  coloured  woods,  which 
might  be  managed  with  greater  case  than  the  thin  pieces 
of  coloured  boards  which  they  employ.  I  am  now  en- 
gaged with  some  experiments  on  this  subject.  My  Inten- 
tion is  to  make  small  tablets  to  imitate  mosaic.  I  shall 
communicate  the  result  to  the  public  as  soon  as  my  expe- 
riments are  terminated. 


No.  83. 

■A  Memoir  concerning  several  indigenous  Plants,  which 
may  serve  as  a  Substitute  for  Oak  Bark,  and  for  cer- 
tain foreign  Articles  in  the  Tanning  of  Leather.* 

THE  object  of  this  memoir  is  to  show  how  the  de- 
struction of  trees,  and  particularly  of  oak-frees,  which 
are  so  valuable,  may  in  great  part  be  prevented.  A 
great  consumption  of  them  is  caused  by  the  tanneries. 

•  Tillocli,  vol  17,  p.  140.  From  the  Trantaaian}  e/the  Boyat  Society  ^Str- 
fln.voL  10. 
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A  discoTeiy  baa  been  made  last  snminer,  wbich  will 
contribute  to  tbe  preservation  of  tbe  trees^  and  to  the  coq- 
tinnation  and  even  to  the  increase  of  the  tanneries.  Ei^t 
new  sorts  of  leather  have  been  prepared  and  tanned  with- 
oat  any  bark  at  all,  and  with  materials  of  which  we  shall 
give  a  detailed  account.  By  using  these  articles,  tiiere 
is  a  saving,  not  only  of  bark,  but  likewise  of  several  fo- 
reign drugs,  which  are  generally  used  in  tanning.  It  is 
surprising  that  the  experiments  on  which  this  discovery 
is  founded  have  not  been  made  sooner,  as  they  are  ex- 
ceedingly easy,  and  the  various  methods  practised  by 
cither  nations,  and  even  by  the  most  savage  ones,  for 
making  leather,  pointed  out  the  way  to  them.  In  fact, 
be  it  owing  to  the  want  of  bark,  or  to  old  practice^  it  is 
usual  in  several  countries  to  tan  leather  with  leaves, 
roots,  fruits,  and  juices.  We  shall  not  enter  now  into 
all  the  historical  details  of  which  the  subject  is  sus- 
ceptible ;  but  it  is  proper,  however,  to  give  a  sketch  of 
them. 

Borne  of  the  Galmuc  Tartars,  that  rove  about  towards 
the  great  wall  of  China,  tan  the  skins  of  their  horses 
with  sour  mares'  milk.  In  Persia,  Egypt,  and  some 
countries  bordering  on  Africa,  goats'  skins  are  tanned 
with  the  astringent  and  leguminous  fruit  of  the  true  aca- 
cia, which  is  gathered  before  it  is  ripe.  In  several  parts 
of  the  Turkish  empire  the  same  skins  are  made  into  Mo- 
rocco leather  by  the  means  of  galls.  Tbe  green  nuts  of 
the  turpentine  tree,  and,  according  to  some,  even  the 
leaves,  as  likewise  those  of  the  lentisk  tree,  serve  for 
the  same  purpose  in  many  parts  of  the  Levant  The 
smaJCf  or  bundles  of  the  leaves  and  young  branches  of 
sumach,  is  very  well  known,  and  is  used  in  all  countries 
for  the  making  of  Cordovan  leather.  It  is  also  well 
known  that  in  several  provinces  of  Haly,  Spain,  and 
France  there  are  actually  used  several  plants,  which 
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may  be  called  plants  cor'mriie,  such  as  the  arbutus,  the 
eeltiSf  the  tamarisk,  the  rhamntts,  the  j"A«a  mgrtifoliay 
&c.  la  Sweden  they  use  the  bark  of  one  of  the  small 
species  of  mountain  sallow,  as  also  a  wild  plant  known 
by  the  name  of  uva  ursi.  The  Silesians  use  in  tanniog 
a  sort  of  myrtle  called  rausck.  But  for  tanning,,  nothing 
18  used  in  Germany  but  the  bark  of  oak  and  birch  tree, 
'  with  some  acorn  shells;  and  as  to  the  making  of  Cordo- 
>  Tan  and  Morocco  leather^  they  use  sumach  and  galls,  as 
almost  all  other  nations  do. 

When  the  eight  new  methods  of  preparing  leather  al- 
ready  alluded  to  -shall  be  once  introduced,  all  the  other 
articles  will  be  no  longer  necessary;  and  there  will  be 
found  in  hh  majesty's  domiiiion^jthe  plants  Ht  for  tanning, 
among  which  are  some  that  will  serve  also  for  dyeing 
skins.  We  have  already  about  sixty  species  of  sneh 
plants ;  and  if,  after  having  made  an  exact  choice,  there 
'  should  remain  but  twenty  of  them,  our  object  will  be  at- 
'.tained,  both  as  to  the  preservation  of  wood,  and  the  do- 
I  ing  without  foreign  articles. 

'  Skins  differ  from  each  other  according  to  the  species 
;  «f  animals,  as  likewise  according  to  their  age.  food,  and 
■the  climate  they  belong  to;  whence  it  follows,  that  there 
,  must  be  various  methods  of  tanning,  all  which  can  be  f&* 
I  duced  to  the  three  methods  called  in  Germany  weiss-^^ahr 
(white  preparation),  semisch-gar,  (soft  preparation.)  and 
iok-gahre  (tanning).  I  omit  parchment,  shagreen,  and 
what  concerus  skinneries. 

The  8r!it  preparation  is  the  same  inthese three  methods. 
'"When  the  skins  are  well  cleansed,  lime,  or  sand  and 
I  salt  are  made  use  of  to  take  off  the  hair,  and  then  they 
rare  washed  several  times,  &c. 

I      But  the  following  part  of  tha  process  is  not  the  same  in 
I  these  different  methods.     We  shall  omit  at  present  the 
two  lirst  methods,  which  require  several  ingredients  taken 
A'oi..  It.  3  p 
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from  the  three  kingdoms  of  nature,  such  as  alam,  com- 
mon  salt,  raw  tartar,  bran,  meal,  and  ftsh  oil ;  bat  it  is  ne- 
eessary  to  enter  into  some  details  with  regard  to  the  third, 
in  which  vegetables  alone  are  used,  that  serve  to  make  a 
sort  of  ley,  by  means  of  which  the  tanning  is  com- 
pleted. 

'Phis  third  method  can  be  subdivided  again  into  four 
sorts,  according  to  the  four  principal  sorts  of  leather  that 
are  prepared  with  the  help  of  different  vegetables,  viz.  1. 
Common  leather;  S.  Cow's  leather;  8.  Cordovan;  4. 
Morocco  leather. 

Every  vegetable  ley  fit  for  making  leather  is  either 
cold  or  hot. 

The  cold  process  is  the  simplest  and  easiest,  bat,  at 
the  same  time,  the  slowest;  it  is  used  for  the  coarsest  and 
heaviest  sort  of  skins,  which  are  put  in  holes^  or  in  wood- 
en vesself),  with  oak  or  birch  bark. 

The  method  of  tanning  with  hot  leys  is  often  very 
troublesome,  but  it  is  more  expeditious  than  the  former 
one.  Some  sorts  of  le^ither  require  three  weeks :  others 
eight,  twelve,  or  fifteen  days.  From  twenty-four  to 
thirty-six  hours  are  sufficient  for  Cordovan;  Morocco 
leather  takes  seven  or  eight  hours,  and  sometimes  from 
sixteen  to  twenty.  This  method  is  as  follows :  The  ley 
is  poured  into  wooden  vessels,  together  with  hot  water; 
the  skins  are  put  into  it,  and  stirred  often.  After  eight 
days  time  the  water  is  thrown  out,  heated  again,  poured 
upon  fresh  ley,  and  the  whole  is  poured  upon  the  skins. 
This  operation  is  continued  and  repeated  until  the  vege- 
table parts  have  penetrated  the  substance  of  the  skins  so 
as  to  change  them  into  leather;  which  is  then  dried,  and 
given  over  to  the  curriers. 

We  may  remark  here,  that  cow  leather  cannot  be  made 
as  cheap  with  us  as  in  Russia;  and  that  the  scented  sort 
called  ciur  de  Botiasi  derives  that  property  from  two  em- 
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j»yreamaUc  oils,  which  it  is  rubheil  with  in  the  preimiing 

*ifit. 

.    As  to  Cordnvaii  &ud  Morocco  leather,  Ihcy  arc  made 

,«f  goats'  skins,  aud  pi-eparcd,  llie  one  with  uuiuach,  the 

lotlier  with  galU. 

We  have  said  enough  concerning  the  general  princi- 
ples of  tanning,  so  as  to  throw  a  light  upon  what  relates 
|o  the  plants  that  can  he  made  use  of  in  it. 

There  U  abundance  of  these  plants  in  our  country, 
ADd  eight  new  methods  of  preparing  leatlicr  with  them 
have  been  discovered.  They  have  been  treated  of  in  a 
memoir  tliat  was  read  before  the  academy  on  the  dth  of 
last  Decemlier.  The  author  of  this  memoir,  aud  the  ma- 
ker of  these  new  sorts  of  leather,  is  M.  Kleiu;.  a  native 
«f  Naacn.  He  requested  I  sliould  show  him  all  the 
plants  that  1  thought  fit  for  tanning.  I  have  mentioned 
the  names  of  these  plants  to  the  academy,  and  specified 
their  properties.  They  are  all  indigenous  plants,  very 
{Common  and  abundant,  and  which  have  been  heretofore 
considered  as  noxious  weeds,  as  the  utility  of  them  was 
not  known;  and  accordingly,  their  being  used  in  tanning 
i^ill  not  he  in  the  least  hurtful  to  private  economy.  M. 
Jilein  has  collected  a  considerable  quantity  of  these  spe- 
cies of  plants ;  and  among  the  eight  sorts  of  leather  that 
h&ve  been  made  with  them  there  is  very  fine  Cordovan 
prepared  without  sumach,  and  two  sorts  of  calf-skin, 
tanned  only  with  leaves  of  ti-ees. 

These  coriaceous  plants  grow  in  almost  all  deep 
places  and  marshy  grounds:  there  are  some  of  Ihem 
found  also  in  sandy  soil,  on  hills,  and  in  woods.  The 
liay  which  they  yield  is  the  coarsest  of  all,  and  in  very 
small  quantity;  the  cattle  never  touch  it,  except  when 
they  are  starving  with  hunger.  Such  plants  spoil 
good  meadows.  A  great  quantity  of  them  is  to  be 
had,  parlicnlnrly  near  lakes  and  large  pouds:  and  it  is 
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BO  exaggeration  to  say  that  there  are  sixty  species  of 
them. 

It  is  very  easy  to  discover  the  chemical  principles  in 
virtue  of  which  these  plants  are  ftt  for  tanning,  if  one  has 
a  knowledge  of  those  of  suinach,  g&Us^  snA  different  swts 
of  bark.  With  regard  to  this  point,  the  plants  may  be 
divided  into  two  principal  classes.  The  principles  that 
are  chiefly  to  be  considered  are  fimnd  generally  in  all  of 
them ;  they  are  of  Wifixedy  but  still  active^  terreo-gummjf 
or  terreo^resinosO'gumtny  nature.  Besides  these  com- 
mon  principles,  some  other  very  active  ones  exist  in  some 
of  these  plants,  in  a  greater  or  less  quantity;  and  Uiis  is 
what  constitutes  the  diflference  that  we  estahlish  between 
the  plants  that  can  be  used  in  tanning. 

Those  of  the  first  sort  have  no  smell,  or  at  most  a  veiy 
weak  one*  but  they  have  a  very  sharp  and  astringent 
taste.  They  contain  only  the  active  and  fixed  principles 
which  we  have  mentioned,  or  at  most  an  inconsiderable 
mixture  of  oleo-inflammable  parts,  which  give  a  weak 
balsamic  smell  to  the  water  distilled  from  them,  without 
any  sharp  or  styptic  taste.  The  proportion  of  these  parti 
varies  in  the  terreo-resinoso-gummy  substance ;  but  that 
which  commonly  exists  in  the  greatest  part  of  the  eoria* 
ceous  plants  is  such,  that,  for  instance,  in  a  pound  of  them 
the  terreous  parts  constitute  one-third,  or  even  one-half; 
and  the  gummy  principle  about  one-fourth  or  one-thhd, 
and  in  some  as  much  as  one-half,  while  the  proportion  of 
rosin  is  the  smallest  of  all,  being  only  from  twenty  to 
fifty  grains,  or  at  most  a  drachm  and  about  twenty 
grains. 

In  the  second  sort  of  these  plants  we  find,  indeed,  the 
above-mentioned  fixed  active  principles,  but  not  in  the 
same  proportion,  because  they  are  mixed  with  other  prin- 
ciples both  volatile  and  fixed,  so  as  to  constitute  the 
smaller  part  of  the  whole  compound..    Besides  the  fixed 
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parts  there  exist=i  in  these  sub»<tanccs  an  nncUiousbaUamic 
oleoBO;  or  vaporo3o-3piritui}sn-ethereous  princi|ite..  The 
volatile  parts  become  soon  disengaged  from  the  rest,  by 
the  heat  of  the  tanning  ley,  and  evaporate,  so  that  it  is 
not  at  all  times  possible  to  discover  any  specific  remains 
of  them  in  the  leather. 

If  we  examine  next  what  the  fixed  teiTeo-guminy  or 
Urreo.resinosa.gummy  substance  consists  of,  we  shall  ob- 
tain a  very  clear  knowledge  of  it,  either  from  considering 
the  manner  in  wh  ich  it  is  naturally  produced,  or  by  means 
of  chemical  experiments.  This  terreous  matter  is  some- 
times coarser,  sometimes  finer,  sometimes  in  a  greater  and 
sometimes  in  a  smaller  quantity;  and  it  contains  an  oily 
substance,  or  inflammable  principle,  attached  to  a  light 
acid,  of  the  nature  of  vegetable  acid,  but  not  caustic,  like 
mineral  acid.  In  analysing  the  fixed  substance  of  coria- 
ceous plants,  WB  get  by  the  alembic,  out  of  a  pound  medi- 
cal weight,  nearly  the  following  parts,  in  a  proportion 
more  or  less  different:  1.  About  an  ounce  and  two 
drachms  of  a  clear,  empyreumatic,  but  not  astringent 
phlegm;  S.  About  two  ounces  and  five  drachms  of  an 
acid  yellowish  litjuor;  3.  An  ounce  and  somewhat  more 
than  six  drachms  of  an  empyreumatic  oil.  The  cafitl 
moTiuiim  often  constitutes  one  half,  or  even  more,  and 
sometimes  contains  a  portion  of  fixed  alkaline  salt.  In 
dry  fruits,  juices,  and  bulbous  roots,  this  proportion  suf- 
fers some  exceptions.  It  is  easy  to  conceive  that  the 
knowledge  of  these  component  parts,  of  their  respective 
quantities,  and  of  their  properties,  which  are  well  known 
to  chemists,  may  lead  to  that  of  their  effects,  and  of 
the  manner  in  which  they  produce  them.  We  shall 
be  able  then  to  distinguish  a  false  tanning  plant  from 
a  real  one,  or  to  lay  aside  such  as  are  (oo  weak  for 
that  purpose.     There  are  some,  for  example,  that  are 
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much  fitter  for  giving  a  fine  dye  to  leather  than  for  tan- 
ning it. 

Nor  is  it  difficulty  after  what  we  have  Baid  concerning 
the  principles  contained  in  the  plants,  to  form  an  idea  of 
iheir  action  upon  skins^  properly  cleansed  and  macerated. 
The  skins  being  left  steeping  in  a  decoction  of  these 
plants^  or  merely  along  with  the  coarse  dust  of  them,  un- 
dergo a  change  in  the  tissue  of  their  parts,  whereby  they 
become  leather.    In  this  operation  the  soluble  and  active 
parts  of  the  vegetables  are  separated  from  the  coarse 
mass,  with  the  help  of  air,  evaporating  moisture,  water/ 
work,  and  various  degrees  of  heat    They  remove  im- 
perceptibly from  each  other,  and  extend  in  every  direc- 
tion in  a  very  gentle  manner,  which  renders  them  fit  for 
softly  penetrating  the  substance  of  the  skins,  and  pro- 
ducing gradually  an  alteration  in  them.    It  is  easy  to 
comprc  hend  the  effects  which,  in  such  a  case,  a  gentle 
acid  is  capable  of  producing,  when  dissolved,  mixed, 
and  put  in  action  with  other  particles  highly  volatile, 
oleoso-ethereous,  and  of  great  mobility.     The  skins  are 
penetrated  with  these  particles,  .and  with  those  which  we 
have  called  terreo-resino-gummy,  as  if  with  a  sort  of 
balsam,  and  are  thereby  condensed  into  leather.     But  as 
it  is  not  our  intention  to  enlarge  upon  the  theory  of  tan- 
ning, we  shall  confine  ourselves  to  our  object,  which  is 
the  indication  of  tenning  plants,  and  shall  mention  ano- 
ther  property  of  them,  whereby  they  are  plainly  distin- 
guishable from  all  others.     This  property  occurs  in  their 
dust,  or  in  a  decoction  of  them,  when  mixed  with  cop- 
peras (vitriol  de  mars). 

Take  then  these  plants,  and  reduce  them  into  dust, 
which  you  will  throw  into  a  solution  of  copperas ;  or  put 
some  copperas  into  an  infusion  or  decoction  of  the  plants 
which  has  been  previously  filtrated.  The  colour  pro- 
duced by  this  mixture  is  sometimes  reddish  or  of  a  dark 


eas  a  Suhetitate  for  Oak  Bark. 


«3i 

red,  and  sometimee  blue  or  black.  The  cause  of  this 
phenomenon  is  known  to  chemists,  who  know  also  how 
to  make  these  decoctions  or  infusions  transparent,  and  to 
make  the  colours  disapitear,  by  pouring  into  them,  diop 
by  drop,  a  sufficient  quantify  of  oil  of  vitriol. 

Tlie  properties  of  these  plants  being  thus  safficiently 
ascertained,  and  there  bein^  the  greatest  plenty  of  them 
in  the  eouutry,  it  remains  now  for  the  coniioissetirs  to  ex- 
tend the  iise  of  them,  and  to  apply  them  further  to  the 
Advantage  of  our  national  manufactures. 

A  List  of  the  Plants  that  have  been  used  in  the  Ex^peri- 
inents  on  Tanning. 

The  number  of  plants  fit  fur  tanning  is  much  greater 
than  that  of  those  in  the  following  list;  and  it  has  been 
observer!  that,  if  they  le  gathered  at  proper  seasons,  they 
can  be  used  for  tlie  preparing  of  all  eorts  of  skins,  both 
coarse  and  fine.  The  best  of  them  are  such  as  have  the 
greatest  quantity  of  a  coarse,  astringent,  and  acid  sub- 
stance. They  are  also  the  filter  for  penetrating  the  skinsf 
in  proportion  as  they  contain  a  greater  portion  of  aroma- 
tic and  spirituous  p^rts,  and  are  possessed  of  an  essential 
etliereons  oil.  On  the  contrary,  the  inferior  species  of 
them  arc  those  whose  substance  is  principally  composed 
of  fai  or  mucilagihous  parts,  which  do  not  make  so  strong 
an  impression  on  the  skins,  and  can  scarce  serve  for  tan- 
ning the  most  tender  ones. 

Salicaria  vulgaris  piti'puTPa.  folUs  oblongs.  Tonro. 
Instit.  353.  Lysimachta  spicata  purpurea,  forte  Plinio. 
C.  B.  pin.  24(5.     Purple-flowered  loosestrife. 

Ulmaria;  Clus.  Bist.  198. 1.  B.  iii.  4^.  Hegiua  prati. 
Dodon.  Pempt.  A?,     t^ueeu  of  the  meadows. 

Comarum;  Linn.  Oen.  pi.  ed.  5.  563.  Quinquefo- 
Uum  palustre  rubrum.  C.  B.  piu.  3^(>.  Red  marsh 
rinqnefoil. 
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ramosa  majors  pinnulis  obtusiSf  n&n  dentaUs.  C. 
B.  pin.  307-  Filix  foBmina  oftc.  et  Dodon.  Pempt,  4AS. 
Common  l^rackeDs,  or  female  fern. 

Filix  non  ramosa^  dentata.  C.  B.  pin.  858.    Filix  mas 
offic.  et  Dodon.  Pempt  46S.    Common  male  fenu 

Filix  faliutris  maxima.  C.  B.  Prodr.  150.     Water- 
fern. 

Filix  mas  aadeatoy  major  et  minor. .  C.  B.  Prodr. 
101. 

Persicaria  solids  folio,  potamqgetqn  angusHJblium 
dicta.  Raj.  Hist.  184.     Arsmart 

Persicaria  acidfl  Jungermanni.    Water  knot-grass. 

Bistorta  major,  radice  minus  vel  magis  intorta.  C.  B. 
pin.  19S*     Snake- weed. 

Tormentilla  sylveatris.  C.  B.  pin.  3S6.    Wild  tor- 
mentil. 

Pimpinella  sanguisorba  major.  C.  B.  pin.  160.  Lai^ 
wild  pimpernel. 

Caryophyllata  vulgaris.  C.  B.  pin.  821.     Common 
avens^  or  herb  benneL 

Caryopbillata  aquatica,  nutanteflore.  C.  B.  pin.  8S1. 
Water  avens. 

Anserina  offic.  argentea.  Dod.  Pempt  600.  ei  Paten- 
HUa.  I.  B.  n.  398.     Goose-grass. 

Quinquefolium  tnajus  repens.  C.  B.  pin.  880.     Laige 
einquefoil. 

Quinquefolium  minus  repens  luteum.  C.  B.  pin.  8iB0. 
Spring  einquefoil. 

Quinquefolium yb2uy  argenteo.  C.  B.  pin.  880.     Satin 
einquefoil. 

Horminum  pratense,  foliis  serraOs.  C.  B^  pin.  S88. 

Clary. 

Agrimonia  cffic.    Agrimony. 

Equisetum  arvense,  longioribus  setis.  C.  B.  pin.  16.^ 
Horse-tail. 


aerveas  a  Substitute  for  OalcBark. 

Kquisetiim  yalustre,  longiorihns  aetis.  C.  B.  pin.  Id. 
Marsh  Lorse-tail. 

Alcliemilla  vulgaris.  C.  B.  pin.  319.  Common  lady's 
ihatitle. 

Miiscus  pulmonarius,  sive  Fulrnonaria  offic.  Lob.  Ic. 
p.  2iB.  Pulmonaria  arborea^  Muscus  qnemus.  Oak 
moss. 

Lysimacliia  lufea  major,  quee  Dioscoridis.  C.  B.  pin. 
!849.     Yellow  wood -loosestrife. 

Vacciuium;  Rivim.  Vitia  idoeaffoliia  ohlongis  crenatis, 
Jrttctu  nigricante.  C.B.  pin.  470.  Black- worts — in  Irish 
Frmchan. 

Vaccinium  foliis  buxi,  sempervirens,  baccia  ruhrit, 
Rup.  flor.  Gen.  p.  SS.     Red  bilberry. 

Rubna  vulgaris,  s.  fructu  nigra.  C.  B.  pin.  479. 
Common  Bramble. 

Rubua  repens,  fructu  cmsio.  C.  B.  pin.  479-  Dew- 
berry. 

Fragaria  vulgaris.  C.  B.  pin.  326.     Strawberry. 

Filipendula;  1.  B.  II.  189.  Saxifraga rtifrrc  o/".  Red 
Saxifrage. 

Perviaca;  Tournefort.  Vinca  peirinca  offic.  Clematis 
daphnoides  major,  fiore  ceruleEo.  I.  B.  11.  i33.  Peri- 
wincklc. 

Sparganium  ramosum  et  won  ramoaum.  C.  B.  pin.  US'. 
Barn-reed. 

Filago ;  sen  herba  impia.  Dodon.  Pempt.  66,  Com- 
mon cudweed. 

Goaphalinm  montanum  fiore  rotundiore  et  longtore. 
Tourn.  Inst.  453.     Mountain  cqdweed. 

Geranium  sanguineum  maxima  fore.  C.  B.  pin.  319. 
Bloody  crane's  bill. 

Gr«ranium  batrachoidea  maximum,  minus  laciniatum^. 
folio  aconiti.  I.  B.  HI.  477-    Meadow  crane's  bill. 
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Plantago  latifolia  incana.  C.  B.  pin.  189.  Brotd- 
leaved  plantain. 

■  angustifolia  major  et  minor.  C.  B.  pin.  189. 

Narrow  leaved  plantain^  both  great  and  small. 

■  latifolia  ainuata.  G.  B.  pin.  189.     All  rail 

of  plantain. 

Hypericum  offic.  et  MatthioL  vulgare.  G.  B.  pin.  IQ9. 
Common  St.  John's  wort 

It  is  proper  to  observe  in  this  plaee^  that  only  the 
herbs  in  flower,  or  even  the  flowers  alone,  of  the  pre> 
ceding  plants  are  to  be  used.  8ome  of  them  are  more 
weak  than  others,  and  accordingly  most  be  used  in  a  dif. 
ferent  W9y.  But  as  to  the  following  ones,  their  leaves 
and  branches,  as  likewise  the  unripe  (raits  of  them,  the 
seeds,  and  even  the  roots  of  some  of  them,  are  all  equally 
flt  for  tanning. 

Frondes  vitis  vinifercB.     The  vine. 

Prunus  sylvestris.  Wild  plum-tree ;  its  bark  and  un- 
ripe fruit. 

Salix  vulgaris  alba  arhorescens.  Gommon  wlute  wil- 
low ;  its  leaves  and  twigs. 

caprea  rotundifolia.  Gommon  willow ;  its  leaves, 

bark,  twigs. 

Rosa;  sylvestrls,  variorum  colorum.  Wild  rose-bush: 
its  leaves. 

Fagus.     Beech.     Bark  and  leaves. 

Garpinus.     Horse-beech.     Bark  and  leaves. 

Quercus.     All  sorts  of  oak.     I/eaves. 

Betnla.     Birch-tree.    Bark  and  leaves. 

Alnus.     Alder.     Leaves. 

Mespilus ;  species  sylvestris  vulgaris.  Wild  medlar. 
Leaves,  twigs,  unripe  fruit. 

Ledum  rosmarini  folio.    Wild  rosemary. 

Gomus  sylvestris  mas.  Wild  eornel  tree.  Leaver* 
twigs,  stones. 
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Acetosa  pratensia.    8orrel.    RooU    Seed. 

liapatlium  maximum  aquaticuiri.  Large  watcr-ilock. 
Runt,  leaves,  geecl. 

Lapathiim  folio  acuta  piano.  C.  B,  piu.  115.  Sliarp- 
poitited  dock.     Root,  leaves,  seed. 

Iris  palu»tris  lutea.  Acorus  adulterinus.  C.  B.  pin.  34. 
Water-flag.  Root. 

Nymphsea  lutea  major.  C.  B.  pin.  193.  Yellow  water. 
lily.  Root. 

alba  major.  C.  B.  pin.  193.     White  watar- 

Uly.  Root. 


Process  for  Dyeing  tWinJceen  Colour.  Bj  ^r.  Richard 
Brewer,* 

MIX  as  much  sheep^s  dung  in  clear  water  as  will  make 
it  appear  of  the  colour  of  grass,  and  dissolve  in  clear  wa- 
ter one  pound  of  heet  white  soap  for  every  ten  pounds  of 
cotton-yam,  or  in  that  proportion  for  a  greater  or  lesser 
quantity. 

Ohserve: — The  tuhs,  boards,  and  poles,  that  arc  used 
in  the  following  operations  nilist  be  made  of  deal;  the 
boiling-pan  of  either  iron  or  copper. 

First  Operation. 
Four  the  soap  liquor  prepared  as  above  into  theboiling- 
|ian ;  strain  the  dung  liquor  through  a  sieve ;  add  as  much 
thereof  to  the  soap  li(|uor  lu  the  pan  as  will  be  sufficient 
to  boil  the  yarn,  intended  to  he  dyed,  for  five  hours. 
When  the  liquors  are  well  mixed  in  the  pan,  enter  the 

•  TiUocb,  vol.  17,  p.  149.  From  the  Traiuatlimi  o/"  tlir  JtuUin  Sacieif,  Vfll- 
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yarn^  light  the  Are  under  the  pan,  and  bring  the  liquor 
to  boil  in  about  two  hours,  observing  to  increase  the 
heat  regularly  during  that  period.  Gontinue  it  boil, 
ing  for  three  hours,  then  take  the  yam  out  of  the  pan, 
wash  it,  wring  it,  and  hang  it  in  a  shed  on  poles  to 
dry.  When  dry,  take  it  into  a  stove  or  other  room 
where  there  is  a  fire ;  let  it  hang  there  until  it  be  thorou^ 
ly  dry. 

N.  B.  The  cotton  yam,  when  in  the  shed^  shoold  not 
be  exposed  eiiher  to  the  rain  or  sun :  if  it  is^  it  will  be  un- 
equally coloured  when  dyed. 

Second  Operation. 

In  this  operation  use  only  one  half  of  the  so^i  that 
Was  used  in  the  last,  and  as  much  dung  liquor  (strained 
as  before  directed)  as  will  be  sufficient  to  cover  the  cottoA 
yam,  when  in  the  pan,  about  two  inches.  When  these 
liquors  are  well  mixed  in  the  pan^  enter  the  yam,  light 
the  fire,  and  bring  the  liquor  to  boil  in  about  one  hour; 
then  take  the  yarn  out,  wring  it  without  washing,  and 
hang  it  to  dry  as  in  the  former  operation. 

Hiiri  Operation. 

This  operation  the  sagid  as  the  second  in  every  re- 
lipect. 

Fourth  Operation. 

For  every  ten  pounds  of  yam  make  a  clear  ley  from 
half  a  po|und  of  pot  or  pearl  ashes.  Pour  the  ley  into 
the  boiling-pan,  and  add  as  much  clear  water  as  will  be 
sufficient  to  boil  the  yarn  for  two  hours ;  then  enter  Hie 
yam,  light  the  fire,  and  bring  it  to  boil  in  about  an  hour. 
Continue  it  boiling  about  an  hour,  then  take  the  yam  out, 
wash  it  very  well  in  clear  water^  wring  it;  and  hang  it  to. 
dry  as  ia  former  operations. 
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N.  B.  This  operation  is  to  cleanse  the  yarn  from  auj 
oleagiDOUS  matter  that  may  remain  in  it  after  boiling  tJi 
the  soap  and  dung  liquors. 

Fifth  Operation. 

To  every  gallon  of  iron  liquor*  aild  half  a  pound 
of  ruddle  or  red  chalk  (the  last  the  best)  well  pul- 
verized. 

Mix  them  well  together,  aud  let  the  liquor  stand  four 
liours,  in  order  that  the  heavy  particles  may  subside; 
then  pour  the  clear  liquor  into  tlie  boiling  pan,  and  bring 
it  to  such  a  dpgree  of  heat  as  a  person  can  well  bear  bis 
hand  in  it;  divide  the  yarn  into  small  parcels,  about  five 
hanks  in  each;  soak  each  parcel  or  handful  very  well  in 
the  above  liquor,  wring  it,  and  lay  it  down  on  a  clean 
deal  board.  When  all  the  yam  is  handed  through  the 
liquor,  the  last  handful  must  he  taken  up  and  soaked  in 
the  liquor  a  second  time,  and  evpry  other  handful  in  suc< 
cession  till  the  whole  is  gone  through ;  then  lay  the  yarn 
down  in  a  tub,  wherein  there  must  be  put  a  sufficient 
quantity  of  ley  made  from  pot  or  pearl  ashes,  as  will  co- 
ver it  about  six  inches.  Let  it  lie  in  this  state  about  two 
hours,  then  hand  it  over  in  the  ley,  wring  it,  and  lay  it 
down  on  a  clear  board.  If  it  does  not  appear  sufficient- 
ly deep  in  colour,  this  opemtion  must  be  repeated  till 
it  faas  acquired  a  sufficient  degree  of  darkness  of  co- 
lour :  this  done,  it  must  he  hung  to  dry  as  in  former  ope- 
rations. 

N.  B.  Any  degree  of  red  or  yellow  hue  maybe  given 
to  the  yam  hy  increasing  or  diminishing  the  quantity  of 
mddle  or  red  chalk. 

■  Ifim  liquor  i>  ff hat  the  linen  piinten  u»e. 
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Sixth  Operation* 

For  every  ten  pounds  of  yarn  make  a  ley  from  half  a 
pound  of  pot  or  pearl  ashes ;  pour  the  clear  ley  into  the 
boiling-pan ;  add  a  suiBcient  quantity  of  water  thereto  that 
will  cover  the  yam  about  four  inches ;  light  the  fire^  and 
enter  the  yam^  when  the  liquor  is  a  little  warm ;  obsetre 
to  keep  it  constantly  under  the  liquor  for  two  hours;  in- 
crease  the  heat  regularly  till  it  come  to  a  scald ;  then  take 
the  yam  out^  wash  it,  and  hang  it  to  dry  as  in  former 
operations. 

Seventh  Operation. 

Make  a  sour  liqumr  of  oil  of  vitriol  and  water;  the  de* 
gree  of  acidity  may  be  a  little  less  than  the  joice  of  le« 
mens ;  lay  the  yarn  in  it  for  about  an  hour^  then  take  it 
out^  wash  it  very  well  and  wring  it ;  give  it  a  second  wash- 
ing and  wringing^  and  lay  it  on  a  board. 

N.  B.  This  operation  is  to  dissolve  the  metaUie  parti- 
cles^ and  remove  the  ferraginous  matter  that  remains  on 
the  surface  of  the  thread  alter  the  fifth  operation. 

Eighth  Operation. 

FoK  every  ten  pounds  of  yam  dissolve  one  pound  of 
best  white  soap  in  clear  water^  and  add  as  much  water  to 
this  liquor  in  your  boiling-pan  as  will  be  sufficient  lo 
boil  the  yam  for  two  hours.  When  these  liquors  are 
well  mixed  light  the  fire,  enter  the  yam^  and  bring  the 
liquor  to  boil  in  about  an  hour.  Continue  it  boiling 
slowly  an  hour ;  take  it  out,  wash  it  in  clear  water  very 
well,  and  hang  it  to  dry  as  in  former  operations :  when 
dry  it  is  ready  for  the  weaver. 

N.  B.  It  appears  to  me,  from  experiments  that  I  have 
m«ide,  that  less  than  fbur  operations  in  the  preparation 
#f  the  yarn  will  not  be  sufficient  to  cleanse  the  pores 
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of  flie  iibres  of  the  cotton,  and  render  the  eolour  perma^ 
neat. 


No,  85. 

Observations  on  the  Emploi/ment  of  Platina  in  Porce- 
lain Painting.  By  Professor  Klaproth.* 

IN  the  course  of  half  a  century  since  platina  was  in- 
troduced and  known  in  Europe,  the  experiments  made 
with  it  by  various  eminent  chemists  seem  to  have  ex- 
baustcd  every  thing  that  relates  to  the  physical  and  che- 
mical properties  of  this  remarkable  metal.  The  imper- 
fect information,  however,  which  relates  to  its  mineralo- 
gical  and  natural  history  seems  to  require  further  inves- 
tigation, though  it  must  at  the  same  time  be  acknowledg- 
ed that  our  information  in  this  respect  appears  to  be  wor- 
thy of  confidence,  as  the  Spanish  government  has  en- 
trusted the  inspection  and  management  of  its  mines  in 
South  America  to  men  who  to  a  knowledge  of  mineralo- 
gy and  mining  unite  great  zeal  for  the  improvement  of 
these  sciences. 

The  real  origin  of  platina  is  in  alt  probability  to 
be  ascribed  to  revolutions  which  have  taken  place  irt 
the  Cordilleras  by  volcanoes,  earthquakes,,  and  inun- 
dations ;  and  it  is  nut  improbable  that  these  mountains 
still  contain  in  their  interior  parts  entire  veins  of  plati- 
na, the  discovery  of  which  is  perhaps  reserved  for  future 
times. 

At  present,  Peru  is  the  only  known  country  where 
platina  is  fouml»  and  particularly  the  district  of  Choco, 
where  it  is  collected  in  the  valleys  between  the  moun- 


•  "nUoch,  vol.  17,  p.  135.     From  Scliercr's  Mlgtme'iu 
no.  53,  1803. 
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taiii9  and  rivers  along  with  the  gold  in  small  lamioAf  Or 
it  is  obtained  by  washing  the  earth.*  When  the  largest 
grains  of  gold  have  been  picked  from  the  mixed 
mass  of  gold  and  platina^  the  remaining  gold  is  ex- 
tracted by  amalgamation ;  by  means  of  which  operation 
the  platina  is  left  behind  in  the  form  of  flat  plates  or 
scales. 

The  deceptions  formerly  practised  by  mixing  gpld 
with  platina  have  induced  the  Spanish  government  to 
prevent  the  exportation  of  it,  and  to  g}ve  orders  to  all 
their  servants  in  that  country  to  keep  the  platina  by 
them^  and  to  wash  it  in  water  from  time  to  time.  Bnf 
as  means  have  been  found  to  detect  easily  and  in  a  cer- 
tidn  manner  the  adulteration  of  gold  with  platina^  and 
also  to  employ  it  for  valuable  purposes^  it  is  to  be 
hoped  that  the  Bpanish  government  will  not  persist 
in  causing  a  prohibition  so  injurious  to  the  arts  and 
to  its  own  finances  to  be  executed  with  the  fimifir  se^ 
verity. 

My  object  at  present  is  not  to  enlarge  on  the  ehemi- 
cal  and  physical  properties  of  platina,  but  only  to  of- 
fer a  few  observations  on  the  uses  in  the  arts  to  which 
it  has  hitherto  been  applied ;  and  then  to  {^ve  an  aeconnt 
of  the  result  of  an  experiment  which  I  made  in  regard 
to  a  new  application  of  this  metal  to  objects  of  manufac- 
ture. 

The  apparent  infusibility  of  platina  by  itself^  formerly 
considered  as  an  insuperable  obstacle^  was  sufficient  to 
prevent  the  employment  of  it  except  in  combination 
with  other  metals,  as  experience  showed  that  it  was  ca- 
pable of  uniting  with  the  greater  part  of  them  by  fusion. 
Of  such  mixtures,  that  arising  from  a  combination  of 
brass  and  platina  was  found  to  be  exceedingly  proper 
for  the  specula  of  reflecting  telescopes,  as  this  i^oy  was 

*  FlatinA  is  found  in  Spain,  tnd  also  in  St.  Ikmingo,    > 
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'  tbe  prejudicial  influeni'e  of  tlie  atmi (sphere  ami  of 
moisUire.  At  first,  however,  the  employment  of  platina 
was  not  extended  furttier  until  the  experiments  mads 
known  by  Morveau,  Sas;e,  and  other  chemists,  and  after- 
wards prosecuted  on  a  larger  scale  by  count  Von  Sickin- 
gen,  formed  as  it  were  an  epoch  in  the  history  of  this  me- 
tal, and  showed  in  what  manner  platina  might  ite  freed 
from  its  foreign  particles,  be  welded,  hammered,  and 
drawn  out  into  wire,  !JO  as  to  be  applicablu  lu  a  variety  of 
purposes. 

It  was,  Iiowerer,  not  yet  possible  to  employ  it  in  casei 
which  requii-cd  an  actual  fusion  for  the  purpose  of  cast- 
ing  it;  because  this  metal,  in  its  purified  state,  was  al- 
ways by  itself  infusible  in  a  common  furnace.  It  was 
therefore  a  discovery  of  great  importance  to  tind  that  pla- 
tiuii  may  be  rendered  fusible  by  arsenic;  and  that  when 
mixed  wilh  this  substance  it  may  he  cast  in  moulds,  while 
tbe  vo)a,tile  metal  employed  as  a  flux  may  be  again  drivea 
off  hy  heat,  so  that  the  cast  platina  may  then  be  ham- 
mered like  any  other  metal.  By  employing  this  method^ 
first  made  known  by  my  worthy  colleague  M.  Achard, 
vessels  and  articles  of  various  kinds  are  made  of  platins, 
and  particularly  at  Paris. 

Bergman,  however,  had  shown  that  platina  which 
rould  be  reduced  to  a  stale  of  fusion  only  hy  employing 
a  large  burning  mirror,  might  i)e  fused  also  by  means  of 
oxygen  gas.  In  this  manner  M.  Peltetier,  by  means  of 
phosphoric  glass,  made  from  bones,  combined  with  char- 
coal powder,  brought  large  masses  of  platina  to  a  state  of 
complete  fusion. 

How  far  platina  might  be  employed  iu  porcelain  paint- 
ing has  never  yet,  as  far  as  I  know,  been  examined:  I 
therefore  thought  it  of  considerable  importance  to  make 
«ome  experiments  on  this  subject,  which  did  not  daccive 
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my  expectation ;  but,  on  the  contrary,  convinciBd  me  that 
this  object,  in  the  hands  of  ^an  ingenious  artist,  may  be 
brought  to  perfection. 

OolA  and  silver  have  hitherto  been  the  only  metals 
susceptible  of  being  employed  in  their  metallic  form  is 
painting  and  ornamenting  porcelain,  glass^  and  enamel 
Gold  answers  this  purpose  so  completely,  that  nothing 
fuHher  can  be  wished  for  on  this  head ;  whereas  silver 
does  not  answer  so  well.  As  it  possesses  less  denrity 
and  is  more  porous  than  gold,  it  does  liot  cover  the 
ground  so  completely  when  applied  to  porcelain  in  thin 
leaves*  The  second  cause  of  the  inferiority  of  silver 
when  employed  in  painting  on  porcelain  arises  from  its 
nature,  in  consequence  of  which,  when  exposed  to  sul- 
phureous and  other  phlogistic  vapours,  it  becomes  tar^^ 
nished,  loses  its  metallic  splendour,  and  it  length  grows 
black.  This  inconvenience  renders  silver  undlt  for  be- 
ing employed  in  fine  porcelain  painting,  and  confines  the 
application  of  metallic  substances  in  this  manner  to  gold 
alone. 

Platina,  in  this  respect,  may  be  classed  next  to 
gold ;  and  by  its  white  colour  may  supply  the  place  of 
silver  without  possessing  any  of  its  faults.  It  is  not 
only  capable,  on  account  of  its  density  and  weight,  b 
which  it  exceeds  gold,  of  covering  the  ground  complete- 
ly, without  leaving  any  perceptible  interstices,  as  sil- 
ver does ;  but  it  withstands  like  gold  all  the  variation«i 
of  the  atmosphere,  as  well  as  sulphureous  and  other  va- 
pours. 

The  process  which  I  employ  in  the  application  of  pla- 
tina to  painting  on  porcelain  is  simple  and  easy :  it  is  a« 
follows : — I  dissolve  crude  plafina  in  aqua  regia,  and 
precipitate  it  by  a  saturated  solution  of  sal  ammoniac  id 
water.  The  red  crystalline  precipitate  thence  produ- 
ced is  dried,  and  being  reduced  to  a  very  fine  powder 
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ia  slowly  brought  to  a  red  lieat  iu  a  glass  retort.  As  tlie 
volatile  neutral  »alt,  combined  with  the  platiua  id  tliis 
precipitate,  liecomes  !iublimated,  the  mclallic  part  re- 
mains behind  in  thp  form  of  a  gray  soft  powder.  This 
powder  is  then  aubjecled  to  Ihe  same  process  as  gold; 
that  is  to  say.  it  is  mixed  with  a  small  rjuaDtily  of 
the  same  flux  as  that  used  for  gold,  and  being  ground 
with  oil  of  spike  is  applied  with  a  brush  to  the  porce- 
lain; after  which  it  is  burnt  in  under  the  muffle  uf  an 
enameller's  furnace,  and  then  polished  with  a  burnishing 
tool. 

The  colour  of  platina  burnt  into  porcelain  in  this 
manner  is  a  silver  white,  inclining  a  little  to  a  sleel  gray. 
If  the  platina  be  mixed  in  different  proportions  with 
gold,  different  shades  of  colour  may  be.  obtained;  ths 
gradations  of  which  may  be  numliered  from  the  white 
colour  of  unmixed  platina  to  the  yellow  colour  of  gold. 
Platina  is  capable  of  receiving  a  considemble  addition 
of  gold  before  the  transition  from  the  white  colour  to 
yellow  is  perceptible.  Thus,  for  example,  in  a  mixture 
of  four  parts  of  gold  and  one  of  platina,  no  signs  of  the 
gold  were  to  be  observed,  and  the  white  colour  could 
scarcely  be  distinguished  from  that  of  unmixed  plati- 
na :  it  was  only  when  eight  parts  of  gold  to  one  of  platina 
were  employed  that  the  gold  colour  assumed  the  eupe- 
riority. 

I  tried,  in  the  like  manner,  different  mixtures  of  plati- 
na  and  silver;  but  the  colour  produced  was  dull,  and  did 
not  seem  proper  for  painting  on  porcelain. 

Besides  this  method  of  burning-in  platina  in  sub- 
stance on  porcelain,  it  may  he  employed  also  iu  its  dig- 
solved  state;  in  which  case  it  gives  a  different  result 
both  in  its  colour  and  splcudour.  The  solution  of  it 
in  aqua  regia  is  evaporated,  and  the  thickened  resi- 
duum h  then  applied  several  times  iu  succession  to 
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the  porcelain*  The  metallic  matter  thus  penetratei 
into  the  substance  of  the  porcelain  itself,  and  forms  a 
metallic  mirror  of  the  colonr  and  splendoor  of  polished 
steel.* 


No.  88. 

JExtraet  of  a  Mp^moir  read  in  the  Prench  J^TatUmal  In- 
$titutey  on  the  Strength  of  the  fUx  qfM^w  SBealandy 
compared  with  that  of  the  Filamenta  of  Ike  JUoe,  ^ 
Hempf  Flax,  and  SiUc.    By  C.  LABiLLARDisRE.f 

THE  ll&x  of  New  Zealand,  which,  as  is  well  known, 
is  obtained  from  a  plant  of  the  family  of  the  aqihodela, 
called  Phormium  tenaxy  holds  the  first  rabk  among  the 
vegetable  fibres,  yet  known,  proper  for  the  making  of 
fopes.  This  fact  was  first  made  known  by  the  cele- 
brated Gaptain  Cook  and  his  illustrious  fellow-naviga^ 
tor  Sir  loseph  Banks.  It  was  afterwards  confirmed  by 
Dr.  Forster,  who  gave  a  good  description  of  the  plan^ 
which  be  found  growing  in  full  vigour  during  various 
excursions  in  New  Zealand,  at  several  parts  of  which 
he  touched  when  he  accompanied  Captain  Cook  on  his 
second  voyage  round  the  world.  A  good  figure  of 
the  plant  mjiy  be  seen  in  the  first  volume  of  the  ac- 
count of  that  voyage,  and  also  in  Miller's  leones  Plan- 
tortfiit.  Dr.  Forster  has  described  all  the  parts  of 
fhictification,  and  illustrated  them  with  figures,  in  hie 
work  on  the  new  genera  of  plants  discovered  in  the  South 
Seas, 

*  At  the  time  this  piper  was  read  in  the  Royal  Academy  of  Sciencei.  the  axi- 
thor  e^biblied  several  patterns  of  porcelain  ornamented  in  this  namitri  iHiMl 
had  been  made  in  the  royal  observatory. 

'tTiUoch,volir,p.341. 
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No  person,  however,  lias  ever  yet  attempted  to  aa- 
eertain  how  far  the  fibres  of  the  Phormhun  ieuax  are 
superior  in  strength  to  those  of  hemp.  This  is  the 
object  of  the  present  memoir,  in  which  I  shall  com- 
pare  their  strength  with  that  of  the  tilaments  of  the 
aloe,  of  flax,  ami  of  silk.  It  is  of  the  more  impor- 
tance to  examine  the  strength  of  the  flax  of  New  Zea- 
land, as  compared  with  that  of  Lemp  in  particular, 
because  it  might  be  suhstilutcd  for  the  latter  with 
great  advantage  lu  the  nary,  whereas  the  other  sub- 
stances are  too  scarce  and  too  dear,  or  much  inferior  in 
quality. 

The  flax  of  New  Zealand,  which  I  submitted  to 
examination  in  order  to  ascertain  its  strength,  was 
given  to  me  in  exchange  for  toys  by  some,  of  the  inha- 
bitants of  that  extensive  country,  with  whom  we  had 
an  intercourse,  towards  its  northern  point,  during  the 
voyage  undertaken  in  search  of  Peroiise;  "Ventose  23d, 
Ist  year  of  the  republic.  The  plant  which  produces 
it  is  of  great  use  to  these  savages;  and  when  they 
approached  us,  the  first  articles  they  exhibited  were  large 
handfuls  of  its  leaves  prepared  for  various  purposes. 
Even  when  at  a  considerable  distance  from  us  they  waved 
tliem  with  a  sort  of  enthusiasm,  as  if  desirous  to  make 
known  to  us  their  value,  and  we  soon  found  that  we  had 
properly  understood  this  kind  of  language,  for  they  set  a 
very  high  price  on  them  when  they  got  on  board  our 
vessel. 

For  my  experiments  I  preferred  these  filamenis  to 
those  produced  from  the  leaves  of  the  same  plant  raised 
in  green-houses,  where  the  fibres  certainly  do  not  ac- 
quire so  much  strength  as  in  the  open  air;  besides, 
the  season  proper  for  collecting  leaves  capable  of  giv- 
ing the  strongest  fibres  caa  be.  known  only  by  expe- 
rieace. 
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The  apparatus  I  employed  for  ascertaining  the  strength 
of  the  different  fibres  which  I  subjected  to  trial  consisted 
of  two  pieces  of  wood,  ten  inches  in  height^  fixed  on  t 
plank  in  a  vertical  direction,  at  the  dbtance  of  six  centi- 
metres,  or  2.59S  inches  from  each  other;  they  were 
slightly  rounded  at  the  upper  extremity,  and  on  the  ex- 
terior part  of  each  was  fixed  a  small  iron  cylinder,  about 
a  millimetre  in  diameter.  To  these  two  small  cylind^i 
I  affixed  the  filaments  the  strength  of  which  I  intended  to 
try.  They  rested  on  each  side  on  the  rounded  extremi- 
ties of  the  pieces  of  wood  already  mentioned*  I  took  the 
precaution  to  employ  fibres  of  the  same  diameter^  that  ig 
one-tenth  of  a  millimetre  or  0*0443  of  a  line,  which  I  ve- 
rified by  means  of  a  microscope  and  a  good  micrometer^ 
taking  care  to  twist  equally  the  part  of  the  filament  which 
I  examined,  having  chosen  it  as  far  as  possible  of  the 
same  dimensions  throughout  its  whole  length.  I  tried 
the  strength  of  it  from  every  eight  centimetres  to  eight 
centimetres,  or  every  two  inches  11.464  lines,  which  Mas 
the  distance  between  the  pieces  of  wood,  and  I  suspend- 
ed from  about  the  middle  of  it,  by  means  of  a  wire  hook 
well  covered  with  hemp,  a  weight  which  I  increased  un- 
til the  filament  was  broken. 

I  took  care  that  it  should  not  be  twisted,  in  order  that  I 
might  .ascertain  its  whole  strength,  for  without  this  pre- 
caution it  would  have  broken,  as  is  well  known,  much 
sooner.  Itesides,  for  many  reasons  which  it  would  be 
superfluous  to  mention  here,  I  should  have  obtained  re- 
sults much  less  certain;  and  it  is  needless  to  observe  that, 
in  such  cases,  a  rigorous  determination  cannot  be  obtain- 
ed, but  merely  an  approximation. 

After  having  tried  the  strength  of  twelve  lengths  of 
hemp,  as  above  descri])ed,  and  having  divided  the  sum 
by  that  number,  to  ascertain  the  mean  strength  of  each,  I 
found  that  it  was  equal  to  sixteen  and  one-third,  while 
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tliat  oftlie  fibres  of  llie  Pliormium  tenax,  tried  in  the 
same  state,  was  tweuty-thrce  and  five-elevenths.  The 
fl)trinent.ti  of  the  aloe  gave  only  seven,  flax  eleven  ami 
Uiree- fourths,  and  silk  thirty-four;  ov,  in  other  words, 
the  fibres  of  hemp  broke  only  wJtli  a  weight  of  400.3917 
grammes,  that  of  the  flax  of  New  Zealand  by  590..'i034( 
grammes,  flax  l>y  S95.8388  grammes,  and  silk  by8S.'i.9978 
I  grammes. 

The  liemp  and  flax  which  I  employed  for  these  expe- 
riments were  the  first  fibres  of  the  best  kind  produced  in 
the  department  of  L'Onie.  I  extracted,  by  maceratioa 
and  slight  friction  to  detach  the  parcnehyme,  the  fibres 
of  the  aloe  from  a  leaf  of  tlie  Agave  foetida,  Linn,  or  the 
Fnreraa  gigantea  Vent,  which  was  given  to  me  by  my 
colleague  C  Thouin. 

I  must  here  observe,  that  at  first  1  took  the  filameats  of 
a  diameter  ranch  smaller,  one  twentietli  of  a  millimetre, 
or  O.OSSl  of  a  line,  and  even  less;  but  I  soon  observed 
that  it  was  difficult  to  obtain  them  of  (hat  (enuily  without 
R  great  many  inequalities  and  other  defects,  which  pre- 
vented (he  exactness  of  the  results;  besides,  the  more 
'delicate  they  were,  the  more  difficult  it  was  to  ascertain 
their  diameter.  I  paid  attention,  therefore,  to  those 
only  the  diameter  of  which  was  one-tenth  of  a  milli- 
metre. 

It  may,  therefore,  be  readily  conceived  what  advan- 
tage it  would  be  to  the  navy  to  have  ropes,  the  strength 
of  which,  were  it  confined  merely  to  this  proportion, 
would  be  almost  one-half  greater  than  that  of  hemp  ropes. 
But  I  have  no  hesitation  to  assert  that  it  will  fur  exceed 
it;  for  the  fibres  of  the  flax  of  New  Zealand,  according 
to  a  series  of  comparative  experiments  which  I  made  on 
purpose  to  determine  the  tension  of  which  they  are  sus- 
ceptible before  they  break,  are  more  tensihle  hy  one-haU 
than  those  of  hemp:  and  the  principal  cause  of  the  dimi- 
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nation  of  the  stren^h  of  a  rope,  in  proportion  to  iti 
being  more  twisted,  arises  in  particular  from  the  fibres 
of  which  it  is  composed  experiencing  different  degrees 
of  tension,  the  strength  and  inequality  of  which  are 
increased  by  torsion.  But  it  is  evident  that  the  more 
the  fibres  which  enter  into  a  rope  are  susceptible  of 
tension,  the  less  is  the  difference  in  the  distributioB 
of  their  strength,  whence  it  results  that  the  most  tei*||| 
sible  fibres,  cceteris  paribus,  will  always  make  the  best 
lopes. 

^t  has  been  observed  that  certain  kinds  of  hemp,  with 
stifi^  but  very  strong  fibres,  are  often  capable  of  less  re- 
sistance, when  employed  to  make  ropes,  than  other  kind% 
Ihe  fibres  of  which  are  weaker,  but  softer  and  more  fiexi* 
lie.  It  is  besides  known,  that  stiff  fibres  break  by  a  weak 
degree  of  torsion,  which  is  resisted  by  those  that  have 
more  fl6!iribility. 

To  ascertain  the  tensibility  of  the  fibres  of  the  flax  of 
New  Zealand,  I  took  six  of  one-tenth  of  a  millimetre, 
or  0.(H43  line  in  diameter,  and  suspended  to  lengths  d 
fourteen  centimetres,  or  five  inches  S.06S  lines^  a  weight 
which  I  gradually  increased,  examining  by  what  quan- 
tity they  were  extended  before  they  broke.  The  sum 
of  these  quantities,  divided  by  the  number  of  the  fila- 
ments subjected  to  trial,  gave  for  quotient  the  mean  term 
of  the  tensibility  of  each.  Having  subjected  to  the  same 
trial  the  filaments  of  the  aloe,  of  hemp,  of  flax,  and  of 
silk,  the  results  which  I  obtained  were:  for  the  fiax 
1.1379  millimetres;  for  the  hemp  S;S558;  for  the  flax  of 
New  Zealand  3.3837 ;  for  the  aloe  5.6399 ;  and  for  the 
silk  11.S790:  so  that  the  tensibility  of  flax  being  equal  1 
to  half  that  of  hemp  will  be  expressed  by  1;  that  of  the 
Phormium  tenax  by  one  and  an  half;  that  of  the  fllaments 
of  the  aloe  by  two  and  a  half;  and  that  of  silk  by  five. 
Xt  is  thence  sceii  what  prodigious  power  of  iteaistance  it 
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exhibited  by  a  few  threads  of  silk,  carefully  apoti] 
their  very  great  teiisibility  causes  them  ail  to  make  an 
efl'ort  nearly  equal  before  they  yield  to  the  effort  made 
tu  break  tlictn. 

It  may  not  be  impro|)er  here  to  remark,  that  the  Chi' 
nese,  who  make  2;reat  use  of  silk  strings  for  their  musi- 
mBjI  inslriimeiits,  liave  no  doubt  found  that  twisting  them 
^^■Hhat  purpose  hurts  their  strength,  and  also  the  jusf- 
^^Rp  of  the  sound,  for  they  are  manufactured  without 
^iwiatiug;  the  threads  of  which  they  are  composed  being 
merely  united  by  means  of  an  elastic  resin:  oa  this  ac- 
count they  are,  on  the  first  view,  taken  for  catgut.     I 
have  no  douht  that  if  our  artists  would  attempt  this  new 
manufacture,  their  labours  would  be  attended  with  suc- 
cess, especially  as  they  employ  with  great  dexterity  va- 
rious kinds  of  elastic  resin;  but  that  extracted  from  thfi' 
Vahe  of  Madagascar,  ( Vahea  elastica,)  would  be  prefera- 
ble to  caoutchouc,  which  comes  from  Guyana,  because 
the  latter  has  a  very  dark  tint,  while  the  other  inclines 
very  much  to  a  white  colour.     It  readily  dissolves,  as  is 
well  known,  in  ether.     Besides  gum  elastic  extracted 
from  several  other  vegetables  might  also  be  employed 
for  tlie  same  purpose. 

The  Pkormium  t&nax  is  far  from  being  the  only  plant 
of  the  division  of  the  monocotyledons,  capable  of  furnish- 
ing filaments  proper  for  the  uses  of  rope-making;  for  be- 
sides some  gramineous  plants,  most  of  the  palms,  and  all 
the  species  of  the  Agave,  &c.  there  are  many  others  of 
this  great  di\ision  which  have  not  yet  been  employed, 
and  wliich  might  he  turned  to  advantage,  particularly  se- 
veral kinds  of  iris,  the  leaves  of  whieJi  possess  very  great 
strength. 

I  must  here  observe,  that  in  most  plants  of  the  divi- 
sion of  the  monocotyledons,  the  leaves  produce  the  fila- 
ments proper  for  the  pui-poses  of  rope-mnking;  and  the 
Vol.  h.  3  k 
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dispositiou  of  their  fibres^  whicfai  is  nearly  parallel 
throughout  the  ^vhole  length  of  the  leaves^  will  call  to  the 
remembrance  of  botanists  the  excellent  memoir  of  onr 
colleague  Desfontaines,  on  the  organization  of  the  mono- 
cotyledon plants.  On  the  other  hand^  in  the  division  of 
the  dicotyledons,  the  filaments  employed  for  ropes  is  ob- 
tained from  the  bark ;  and  it  is  Weill  known,  that  among 
the  great  nnmber  of  sections  which  these  vegetables  con- 
tain,  they  are  found  chiefly  in  those  of  the  Thymeliy  [JV* 
ticcBy  JUalvacecey  TtUcBy  and  the  JStmentacece.  The  bark 
of  a  shi-ub  of  the  first  section  (of  a  new  kind  of  Pimelea) 
produces  filaments  which  I  have  seen  the  inhabitants  of 
Cape  Van  Diemen  employ  for  the  purpose  of  making 
ropes.  These  savages  have  so  little  industry,  that  they 
«se  them  without  the  least  preparation.  They  even  take 
no  advantage  of  a  very  excellent  kind  of  flax  which 
grows  spontaneously  on  tlieir  coasts.  The  cnide  bark 
of  the  9imBlea  abovementioned  formed  the  handles  of 
some  baskets  made  of  reeds,  which  the  women  at  the 
hours  of  repast  filled  with  shell-fish,  diving  in  the  sea 
to  considerable  depths,  at  the  risk  of  being  devoured 
by  sharks,  or  of  being  detained  at  the  bottom  of  the 
water  by  marine  plants,  some  of  which,  and  particular- 
ly the  Ficas  pyriferus^  are  several  hundreds  of  feet  in 
length. 

They  employed  this  bark  also  for  fastening  round 
their  bodies  the  skin  of  the  kangaroo,  the  only  clothing 
worn  by  the  best  dressed  of  these  savages ;  for  several  of 
them  were  entirely  naked,  though  exposed  to  severe  cold 
in  the  latitude  of  forty-four  degrees  south,  and  by  a  very 
strange  kind  of  whim  this  vestment  served  only  to  cover 
the  shoulders. 

TheFharmimntenaxwiW  succeed  perfectly  in  France, 
for  it  is  found  in  New  Zealand  from  latitude  thirty-four 
degrees  to  latitude  forty- seven  degrees  south,  and  is  ex* 
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|iu»e<I  Uiorc  to  v<?ry  severe  frosts  in  the  most  eoiithern  part 
of  that  very  large  country.  Moist  places  are  hetter  suit- 
ed to  it  tlmn  dry,  and  the  same  may  lie  satd  of  most  of  the 
other  Litacfei.  It  would  thrive  well  in  many  of  the 
marshy  districts,  which  at  present  are  considered  ns  use- 
less;  besides,  it  is  a  lively  plant,  and  will  require  very 

"ecare.  It  may  readily  he  conceived  what  advan- 
I  must  result  from  the  dilture  of  this  valuable  plant, 

I  particularly  to  the  navy,  as  it  nill  lighten  in  a  very 
c'oDsiderabIc  de^ee  the  lading  of  our  vessels,  for  the 
weight  of  the  rigging  in  a  y-i^-gon  ship  is  estimated  at 
t7i'h.Q05  myriagrammes,  or  sixty  eight  thousand  pounds. 
The  use  of  the  flax  of  New  Holland  would  lessen  this 
weight  more  than  one-half;  and  also  that  of  the  other 
ropes,  which  are  above  the  line  of  flotation;  and  there- 
fore the  vessel  would  be  eapable  of  taking  in  a  mucb 
greater  quantity  of  provisions.  Besides,  it  is  well 
known  that  the  lejis  the  diameter  of  the  ropM  above 
the  line  of  flotation,  the  less  will  be  the  Ice-way;  and^ 
therefore,  these  new  ropes  will  contribute  to  accelerate 
ihe  progi'ess  of  ships  of  war,  which  will  still  be  in- 
creased  by  the  lightening  they  will  experience  when 
loaded  with  a  less  weight  than  usual.  These  ropes  be- 
ing smaller  and  lighter  than  those  made  with  hemp,  few- 
er hands  will  be  required  to  manage  them ;  so  that,  if  in- 
troduced, ships  will  need  fewer  men  than  those  rigged 
with  liemp. 

It  is  evident  also  that  fibres  so  strong  and  so  pliable 
will  be  proper  for  the  fabrication  of  different  kinds  of 
cloth,  and  may  be  substituted  with  advantage  in  our 
manufactories  for  hemp  and  even  flax.  They  will 
no  doubt  retain  in  the  loom  that  superiority  which  they 
have  in  strength  over  hemp.  Their  whiteness  and 
«nky  appearance  give  reason  to  hope  that  cloth  mad« 
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of  them  will  exceed  in  beauty  that  manofaetimd  from 

flax. 

All  the  dresses  whieh  we  purchased  from  the  sa- 
vages of  New  Zealand  were  niade  from  the  fibres  of 
their  flax.  To  coi4b  of  the  same  substance  they  had 
attached  diflere^it  ornaments^  among  which  were  pieces 
of  human  bones^  and  which  were  suspended  on  thdr 
breast  as  a  kind  of  trophy.  They  seemed  to  attach 
great  value  to  them^  and  were  very  unwilling  to  part 
with  them* 

Their  flshing-lines  were  formed  of  two  filaments  twist- 
ed  U^ther;  but  their  nets  were  made  from  the  leaves  of 
a  plant  separated  into  filaments^  without  any  other  pre- 
paration.  As  their  nets  are  of  prodigious  extent^  for 
the  purpose  of  fishing  at  a  great  distance  from  the 
cbast^  these  savages  do  not  make  them  of  ropes,  be- 
cause this  labour  would  require  much  time^  and  they  be- 
sides find  that  their  fiax  employed  in  this  manner  is  suffi- 
eient. 

All  the  piroguas  which  approached  us  had  on  board 
men  armed  for  the  most  part  with  stones^  some  of  them 
of  granite,  and  others  of  serpentine,  which  they  had  at- 
tached  to  their  wrists  with  cords  of  the  Phormium  tenax; 
but  I  must  observe  that  these  were  only  defensive  wea- 
pons, for  they  did  every  thing  in  their  power  to  en- 
gage  our  confidence,  and  soon  consented  to  exchange 
these  weapons  for  our  hatchets,  and  for  other  instra- 
ments  of  iron,  on  which  these  warlike  people  set  great 
value. 

It  follows  from  the  experiments,  the  results  of  which 
I  have  here  given,  1st,  that  the  strength  of  the  fibres  of 
the  aloe  being  equal  to  seven ;  that  of  flax  is  represented 
by  eleven  and  three-fourths;  that  of  hemp  by  sixteen  and 
one-third ;  that  of  the  flax  of  New  Zealand  by  twenty, 
three  and  five-elevenths ;  and  that  of  silk  by  thirty-four. 


mfhoiof preventing  Injury  from  White  Lead. 


But  (he  quantity  Ihey  stretch  before  they  breiik  is  in  an- 
other proportion;  for  that  of  the  tikmeiits  of  the  aloe  be- 
ing equal  to  two  aud  a  half;  that  of  flax  is  only  one-half; 
that  of  hemp  one ;  that  of  the  flax  of  New  Zealand  one 
and  a  half;  aud  that  of  silk  live.  SA,  That  great  ad- 
vantages will  result  from  the  cullivation  of  the  New 
Zealand  flax  in  France,  where  it  will  tluive  exceedingly 
well. 


No.  87- 

Description  of  a  Method  of  preventing  Injury  to  the 
Health  of  the  Workmen  employed  in  preparivg  White       ' 
Lead.     By  Mr.  Ahciieu  Ward. 

(With  «n  ergratii)^.) 

IN  order  to  explain,  as  well  as  I  can,  the  advantage 
that  will  accrue  to  the  workmen  by  adopting  my  inven- 
tion, in  preference  to  the  common  mode  of  pi-eparing 
white  lead,  I  will  first  state  what  llie  common  mode  is. 
When  blue  lead  is  in  part  corroded  in  the  stacks,  by  an 
acid  raised  by  a  considerable  degree  of  heat,  brought  on 
by  horse-litter,  the  corroded  and  uncorroded  lead  are  ta- 
ken from  the  stacks  to  a  room  called  the  engine-loft, 
where  a  pair  of  iron  rollers  is  fixed  with  a  screen  under 
them.  The  lead  in  this  state  is  passed  through  the  rol- 
lers and  screen;  from  the  motion  of  these  rollers  and 
screen,  by  wiiich  the  white  lead  is  separated  from  the  un* 
corroded  or  blue  lead,  together  with  the  moving  the  lead 
in  order  to  its  being  passed  through  them,  a  very  consi. 
derahle  quantity  of  fine  dusty  white  lead  is  raised,  wliicb 


"  Eepertorj-,  vol.  5.  p.  249-  Fmm  the  Traniacl. 
teuragtmnt  if  Jlrtt,Ve. — Tlif  gold  mcdiil  of  the  8< 
tor  tills  inventinn. 
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almost  covers  the  workmen  thus  employed^  and  is  very 
pernicious  to  them.  And  not  only  in  this  part  of  the  pro- 
cess arc  they  liable  to  be  thus  injured^  but  they  are  agiuii 
exposed  to  the  dusty  lead^  by  removing  the  blue  lead 
from  the  screen-hottse  to  the  furnace^  as  there  still  re- 
mains a  quantity  of  the  fine  particles  of  white  lead^  which 
of  course  rises  in  removing  it;  and  also^in  removing  the 
white  lead  from  under  the  screen  to  the  grinding-tnb,  a 
quantity  of  the  dust  arises^  which  is  very  detrimental  to 
the  people  so  employed. 

My  invention  removes  all  these  difficulties  respecting 
^.  the  dry  dusty  white  lead^  so  very  injurious  to  the  health 
^  of  the  working  people ;  and  consists  of  a  vessel^  as  shown 
in  plate  13^  fig.  1^  twelve  feet  long^  six  feet  wide,  and 
three  feet  ten  inches  deep.  In  this  vesselis  fixed  a  pair 
of  brass  rollers  in  a  frame^  one  roller  above  the  other. 
The  centre  of  the  rollers  is  about  ten  inches  below  the 
top  of  the  vessel ;  and^  one  inch  lower,  is  a  covering  of 
oak  boards  or  riddles,  an  inch  thick,  fixed  in  the  inside 
of  the  vessel,  in  a  groove,  so  as  to  be  taken  out  occasion- 
ally: these  boards  are  bored,  with  a  cientre-bit,  as  full  of 
holes  as  may  be,  without  danger  of  breaking  into  each 
other ;  the  size  of  these  holes  is,  in  the  machine  at  laige, 
about  five-eighths  of  an  inch  diameter.  This  being  done, 
the  vessel  is  filled  with  water,  about  three  inches  above 
the  oak  boards  or  riddles ;  the  lower  brass  roller  is  now 
under  water,  and  about  half  of  the  upper  roller  is  under 
water  also.  Thus  the  lead  coming  from  the  stacks  is 
put  through  the  brass  rollers  in  water,  and,  by  raking 
the  lead  with  a  copper  rake  over  thje  oak  boards  or  rid- 
dles, the  white  lead  passes  through  tlie  riddles,  and  the 
blue  lead  remains  above;  which,  being  taken  out,  is 
thrown  upon  an  inclined  plane  of  strong  laths  to  dr^, 
where  it  remains  about  twelve  hours,  when  the  blue  lead 
is  ready  for  the  furnace  to  be  remelted ;  by  this  means  no 
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leople.       ^^^H 
to  my       i^B] 


fliwty  while  lead  can  rise  iu  any  (jart  to  tlie  work-peopli 
"Ho  6uch  plan  as  tliis  (althougli  loDg  desired)  ha^, 
knowledge,  been  put  iu  execution,  so  as  to  answer  all 
the  purposes  above  stated.  It  may  lie  asked,  why  the 
lead  in  the  conmun  mode  is  not  made  wet  before  it  is 
passed  through  the  rollers  and  screen.  Should  this  be 
done,  the  lead  would  be  a  paste  on  the  rollers  and  screen, 
and  tlic  white  lead  prevented  separating  from  the  blue 
lead,  which  is  absolutely  necessary  in  the  preparation  of 
white  lead. 

Reference  to  the  JSngeaving,  Plate  13. 

Fig.  J,  A,  an  inclined  plane  of  wood,  on  which  the 
white  and  blue  lead  is  placed  immediately  from  the  ""il 
stacks,  and  thus  introduced  between  the  brass  rollers 
BB.      "       ■♦ 

CC,  the  vessel  containing  water. 

DDD,  the  pierced  oak  boards  or  riddles,  which,  by 
being  made  to  slide  in  grooves  in  the  sides  of  the  vessel 
CC,  may  occasionally  he  taken  out  by  removing  the 
wondci)  bar  pe. 

£,  a  handle  or  winch,  which,  in  the  machine  at  large, 
may  he  a  wheel  communicating  to  mill-work,  and  thus 
turn  the  rollers  BB. 

¥,  a  pinion,  fixed  on  the  gudgeon  of  the  upper  roller, 
and  communicating  with  a  similar  pinion  on  the  arbor  of 
the  lower  roller,  keeping  both  of  them  in  motion  by  the 
turn  of  the  liandle.  As  it  is  necessary  that  the  upper 
roller  should  be  at  liberty  to  rise  or  fall,  in  order  to  give 
ft  due  degree  of  pressure  to  the  lead  in  passing  between 
the  rollers,  two  Aveights  GG,  with  proper  stems  to  them, 
(as  shown  more  at  large  in  fig.  S,)  are  placed  over  the 
gudgeons  of  the  upper  roller,  thereby  keeping  a  due  de- 
gree of  pressure :  and,  If  any  piece  of  the  !ead  should  be 
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thicker  than  nsual^  admitting  the  roller  to  give  way  it 
it,  and  thereby  preventing  any  injury  to  the  machinery. 

H,  a  notch  in  one  side  of  the  wooden  vessel^  send- 
ing to  regulate  the  depth  of  tiie  water  on  the  riddlen 
DDD. 

•  The  foregoing  description  is  ftccompaiiifd  by  two  cer- 
tificates ;  one  from  Mr.  Samuel  Walker  iParker^  statiog 
that  many  tons  of  white  lead  have  been  made,  in  Uie  man- 
ner above  described,  at  the  manufactory  at  Islingtcm  be- 
lon^ng  to  Walker,  Ward,  and  Go.  and  that,  since  Mr. 
Ward's  plan  was  adopted,  no  other  method  has  been 
used.  The  other  certificate  is  from  Mr.  H.  Browne,  of 
Irongate,  Derby ;  who  says  that  he  thinks  the  foregoing 
invention  a  very  valuable  improvement  in  preparing  white 
lead,  and  that  the  quality  of  tlie  lead  is  ^Sm  in  Oie  least 
injured  by  it. 

No.  88. 

Ikscription  of  an  improved  Mill  for  levigating  Pain- 
ters^  Colours.    By  Mr.  James  Rawlinsox.* 

(^Vith  an  engraving.) 

THE  hitherto  very  unmechanical,  inconvenient,  and 
highly  injurious  method  of  grinding  poisonous  and 
noxious  colours,  led  me  first  to  imagine  a  better  might 
easily  be  contrived  for  that  purpose.  It  must  be  obvious 
to  every  person,  that  tlie  method  hitherto  adopted  of 
grinding  colours  on  an  horizontal  marble  slab,  with  a 
small  pebble  muller,  requires  the  body  of  the  person 
who  grinds  to  bend  over  that  slab,  and  consequently  his 


*  Nicholson,  vol.  11,  p.  119.    From  the  Memoirt  of  the  Socktjf  xf  Artt  for 
1804.— Th«  Society  awarded  him  the  silver  medal 


Mr.  TlawUnsoiva  Colour  Mill. 


bead;  Mliich  causes  him  constantly  lo  iuliale  Uie  noxious 
and  poisonou'^  volatile  jiarts  of  the  paiul.  which  is  not 
tlnrreqiiently  ground  with  oil  sattiratcd  wiih  litharge  of 
Icsd:  and  if  we  may  juilgc  from  the  very  unhealthy  ap- 
pearance of  these  men,  accustomed  to  much  colmir-grind- 
ing,  it  should  seem  tlic  had  effects  of  this  employment  re- 
q.aire  a  speedy  Temcdy. 

,.';  The  raaclune.  of  which  T  now  send  the  Society  a  mo- 
(W^Iias  not  only  the  advantage  of  heing  an  effectual  re- 
al^dy'of  this  extensive  and  severe  evil  to  recominend  it, 
but  it  grinds  the  colour  much   easier,  much  finer,  and 
much  ((uicker.  than  any  method  iiitherlo  adopted.     Hav- 
jlig  occasion  for  a  considerable  quantity  of  colour-grind- 
inig  in  the  profession  in  which  T  am  engaged,  and  that  in 
^ipie'4inest  state  possihte,  and  having  made  use  of  this  ma- 
rine for  several  years,  and  heing  more  and  more  con- 
Tjncpd  of  its  utility,  I  thought  it  my  duty  to  present  it  to 
tLc  Society  of  Arts,  hoping  that  it  might  not  be  alloge- 
•  'ihcr  unworthy  of  their  attention.     The  rollev  of  the  ma- 
^k«liine  that  I  use  is  sixteen  inches  and  a  half  in  diameter, 
^^d  four  inches  and  a  half  in  breadth.    The  concave  mul- 
Xteii  that  it  works  against  covers  one  third  of  that  roller :  it 
^■.-therefore    evident,    Uiat  with    this  machine  I  have 
^renty-two  square  inches  of  the  concave  marble  mullcr 
^t--constant  work  on  the  paint,  and  that  I  can  bring  the 
l^unt  much  oftener  under  this  muller  in  a  given  space  of 
.  tiine,  than  I  could  by  the  usual  method  with  the  pebble 
'.'tniiller,  which  is  seldom  more  than  four  inches  in  diame- 
,%!r,  and  consequently  has  scarcely  sixteen  square  inches 
•lit  work  on  the  paint,  when  my  concave  muUer  has 
«eventy-two.     I  do  not  mean  to  say  that  a  roller,  the  iize 
of  that  which  I  now  use,  is  the  largest  which  might  be  em- 
ployed ;  for  truly  I  believe  that  a  roller  two  feet  in  dia- 
meter, with  a  concave  muller  in  proportion,  would  not  be 
Vol.  II.  3  i. 
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hard  work  for  a  man ;  and  then  the  advantage  to  the  pub- 
lic would  be  still  farther  increased. 

This  machine  will  be  found  equally  useful  for  the  co* 
lours  ground  in  water,  as  for  those  ground  in  oils ;  and  I 
doubt  not  but  the  great  importance  of  this  simple  machine 
will  be  very  soon  generally  experienced  in  all  manufac- 
tories where  colours  are  used.  The  lahour  necessaiy 
with  this  machine,  in  grinding  colours  exceedingly  fine, 
is  very  easy.  It  is  useless  to  enter  into  any  minute  de- 
scription in  this  place,  as  a  bare  inspection  of  the  ma- 
chine must  sufficiently  explain  itself* 
.  To  the  colourman  it  would  evidently  be  an  essentiai 
saving  of  labour,  and  consequently  of  expense,  wUdi 
will  probably  have  some  weight  as  a  recommeodatioa; 
and  the  advantages  to  the  colour-grinder  ^ve  been  al- 
ready stated.  '* 

Reference  to  the  Engraving.     Plate  IS,  Ftg.  8. 

A  is  a  roller  or  cylinder  made  of  any  kind  of  marble : 
black  marble  is  esteemed  the  best,  because  it  is  the  hard- 
est, and  takes  the  best  polish.  B  is  a  concave  muller 
covering  one-third  of  the  roller,  of  the  same  kind  of  mar* 
ble,  and  fixed  in  a  wooden  frame  6,  which  is  hung  to  the 
frame  £  at  iu  G  is  a  strong  piece  of  iron,  sbout  an  inch, 
broad,  to  keep  the  muller  steady,  and  is  fiLxed  to  the. 
frame  with  a  joint  at/.  The  small  binding- screw,  with 
the  fiy-nut,  that  passes  through  the  centre  of  the  iron, 
plate  at  c,  is  for  the  purpose  of  laying  more  pressure  on 
the  muller,  if  required,  as  well  as  to  keep  it  steady.  D 
is  a  taker-off,  made  of  a  clock-spring  about  half  an  inch 
broad,  and  fixed  in  the  manner  of  a  frame-saw,  in  an  iron 
frame  Xr,  in  an  inclined  position  to  the  roller,  and  turning 
on  pivots  at  dd.  6  is  a  slide-board  to  draw  out  occasion- 
ally, to  clean,  &c.  if  any  particles  of  paint  should  faQ 
from  the  roller,  and  which  also  forms  itself  for  the  plate 
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H,  to  catch  llic  colour  on  as  it,  falls  frDtn  the  takcr-olT. 
F  is  a  drawer,  for  the  purpose  of  containing  ciirricre' 
■havini^s,  which  are  the  best  things  for  clcaiiiug  paint- 
mUls. — E  is  the  frame. 

Previous  to  the  colour  being  applied  to  the  mill^  I 
should  recommend  it  to  be  finely  pulverized  in  a  mortar, 
covered  in  the  manner  of  the  chemists  when  they  levi- 
gate poisonous  drugs.*  This  process  of  dry-grinding  la 
equally  necessary  for  the  marble  slab  now  in  use;  after 
which  it  should  be  mixed  with  oil  or  water,  and  with  a 
spatula  or  pallet-knife  put  on  the  roller,  near  to  the  top 
of  the  concave  muller,  and  the  mller  turned  round,  which 
takes  the  colour  under  the  muller  without  any  difficulty, 
and  vei-y  few  turns  of  the  roller  spread  it  equally  over  its 
surface.  When  it  is  perceived  sufficiently  fine  for  the 
purpose  required,  it  is  very  easily  taken  off  by  means  of 
the  taker-off  described,  which  must  be  held  against  the 
roller,  and  the  roller  turned  the  reverse  way,  wliich 
cleans  it  very  quick  and  very  completely  j  and  the  mul- 
ler will  only  require  to  he  cleaned  when  you  desist  or 
.  change  the  colour.  It  is  then  turned  hack,  being  hung 
on  pivots  lo  the  frame  at  i  i,  and  cleaned  with  a 
pallet-knife  or  spatula  very  conveuieutly.  Afterwards, 
a  handful  of  curriers'  shavings  held  on  the  roller, 
with  two  or  three  revolutions  cleans  it  eflfectually ;  and 
there  is  less  waste  with  this  machine  than  with  any  mar- 
ble slab. 


*  Or  rather  in  mn  improred  mi]],  lued  at  Muicheiler  bj  Mr.  Charles  TiyloTt 
for  grinding  indigo  in  idry  stikte,  of  vhich  I  have  annescd  n  drawing,  and  re- 
icrence,  to  render  the  whole  business  ofeolour-grinding  complete. — AbK  ^(Ae 

This  is  the  Mine  appu^tua  asvasused  under  the  name  at  a  phitoinphical  mill, 
in  the  laboratory  at  Goiiorp,  about  the  bcginningof  the  last  century.  Sec  the 
memoir  of  Dr.  Joel    Lungelol,   with    on   engraving,  in   Lowthorp'g  Abndg- 

mentofthePhiloBophienlTrwisactions,  vol,3,  p.  318.— NicBODoN. 
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As  to  the  quaiility  grouiul  at  oucc  on  tliis  miU^  ■(< 
he  rrgiilatPtI  b>^  tlie  stiite  of  fineness  to  which  it 
quired  to  be  ground.  If  it  is  wanted  to  he  very  BiW}  a 
smaller  (jnautity  must  be  put  ou  the  roller  at  a  time;  ud 
as  to  time  requisite  fur  gritiditig  a  given  quantity  of  «o> 
lour,  this  will  a1»o  depend  ou  tlie  state  of  fineness  to 
which  it  is  ground.  I  have  observed  that  my  colour- 
grinder  has  gi-ound  the  quantity  of  colour  which  used  to 
serve  him  per  day,  with  this  machine,  in  three  buurs,  uid, 
as  be  said,  with  ease.  TJie  colour  also  was  utuch  Bore 
to  my  satisfaction  than  in  the  former  way,  and  attcndeil 
with  less  waste. 

1  have  mcntioue^l  the  pulverizing  the  colours  in  a  co- 
vered mortar,  which  would  prevent  waste,  and  prevent 
the  dust  and  finest  parts  of  noxious  colours  rrom  bein^;  in- 
jurious to  the  grinder.  In  some  maDufacturies,  where 
large  quantities  of  colours,  prepared  from  lead,  copper, 
and  araenic,  are  used,  this  precaution  is  particularly  ne- 
cessary. I  do  not  mean  to  say  that  my  machine  is  in- 
tended to  supersede  the  paint-mill  now  in  use  for  coarie 
common  colours.  It  is  intended  fur  no  such  purpu&e; 
but  to  supersede  the  use  of  the  very  awkward  aud  uu- 
mechanical  marble  slab  now  in  use,  aud  on  which  all  ibe 
colours  for  china  manufactories,  coach -painters,  japan- 
ners,  aud  colour-manufacturers  for  artists,  &c.  are  nov 
ground. 

Several  of  the  colour-manufacturers  have  expressed  to 
me  their  great  want  of  such  a  machine ;  and  that  1  had  an 
desire  of  troubling  the  public  with  a  machiue  that  would 
not  answer,  is  evident,  from  my  having  used  it  »eve«d 
years  before  I  presumed  to  recommend  it  to  their  atten- 
tion. Being  therefore  now  completely  convinced  of  its 
utility,  and  hoping  that  it  might  relieve  a  nnmberof  ny 
fellow-creatures  from  a  dangerous  employment,  I  have 
ventured  to  commit  it  to  the  protection  of  (he  Socie^  of 
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Arts  J  boptug,  Ihrougli  tbcir  means,  to  see  its  ultimate 
success.  And,  fuHhei-togive  the  Society  the  most  com- 
plete assurance  in  my  power,  I  have  annexed  the  opinloa 
of  a  very  ingenious  and  mechanical  friend  of  mine  who 
has  fi-cquently  seen  it  work.  If  any  other  questions  should 
occur  to  the  Committee,  that  may  be  in  my  power  to  ex- 
plaui;  I  shall  gladly  do  so.     I  am.  Sic. 

James  Rawlinson. 
Derby,  February  6,  1806. 
To  Charles  Taylor,  Esquire. 

P.  S.  When  tlie  colour  is  ground,  I  recommend  the 
following  mode  of  tying  it  up  iu  bladders,  in  preference 
to  the  usual  method.  Instead  of  drawing  the  neck  of  the 
bladder  close,  in  the  act  of  tying  it,  insert  a  slender  cy- 
lindrical stick,  and  bind  the  bladder  close  around  it. 
This,  wheu  dry,  will  form  a  tube  or  pipe,  through  which, 
when  the  stick  is  withdrawn,  the  colour  may  be  squeez- 
ed as  wauted,  and  the  neck  again  closed  by  replacing 
the  stick.  This  is  not  only  a  neater  and  much  more 
cleanly  mode  Ihau  the  usual  one  of  perforating  the  blad- 
der; and  stopping  the  hole  with  a  nail,  or  more  common- 
ly leaving  it  open,  to  the  prejudice  of  the  colour;  but  the 
bladder,  being  uninjured,  may  be  used  repeatedly  for 
fresh  quantities  of  colour. 

N.  B.  The  bari-el  of  a  quill  may  be  tied,  in  place  of 
the  stick,  into  the  neck  of  the  bladder,  with  its  closed 
end  outwards,  wiiich  will  keep  the  colour  secure 
in  travelling,  and  when  used,  the  end  of  the  qnlll 
being  cut  off,  it  may  afterwards  be  closed  by  a 
stick.* 


*  A  eertifiute  from  Mr.  Thomu  Swanwick,  of  Derbf ,  and  alio  rram  Mr.  John 
Middleion,  ol'St.  Mucin's  Lane,  conftnning  Uk  above  lUtcmcnt,  uconipanied 
ttiMc  papers. 


Mr,  Uawlinxoii'i  Colour 


Re/erPMCC  to  the  Engraving  {Plate  13)  of  an  trnproui 
Milt  for  grinding  Indigo,  or  other  dry  Coloara. 

Fig.  >]■.  L  reprcseQts  a  nioi'Ur  made  of  marhlc  or  )iud  J 
Btone:  one  m&tle  in  tlie  common  way  will  answer.  M,  s  { 
inullerorgrini]er,ncar]y  id  the  form  of  a  |>ear,  in  the  itp|ier 
part  of  which  ao  Iron  axis  is  firmly  fixed,  which  axis,  at 
the  parts  NN,  tarns  in  grooves  or  slits,  cut  in  two  pieeai 
of  oak  projecting  horizontally  from  a  wall^  aud  when  the 
axis  is  at  work,  are  secured'in  the  grooves  by  ironfhts, 
00.  F,  the  handle,  which  forms  a  part  of  the  axU, 
and  by  which  the  grinder  is  H'orked.  Q.  (be  wall  in 
which  the  oak  pieces  NN  are  fixed.  R,  a  weight 
which  may  occasionally  be  added,  if  more  power  is 
wanted. 

Fig.  S,  shows  the  mulicr  or  grinder,  with  its  axis 
separate  from  the  other  machiuery ;  its  bottom  sboiiU 
be  made  to  fit  the  mortar.  S  is  a  groove  cut  through  Iba 
stone. 

On  grinding  iudigu.  or  such  substance,  in  a  dry  stale, 
in  this  mill,  the  muller  being  placed  in  the  mortar,  and 
secured  in  the  oak  pieces  by  the  pins,  the  indigo  to  be 
ground  is  thrown  above  the  muller  into  the  mortar;  on 
turning  the  handle  of  the  axis,  the  indigo  in  lump<i  falls 
into  the  groove  cut   through    the  muller,  aud  is  tram    i 
thence  drawn  under  the  action  of  the  muller,  and  pro-   | 
pellcd  to  its  outer  edge  within  the  mortar,  from  whewe    1 
the  coarser  particles  again  fall  into  the  gi-oovc  of  Ute 
muller,  and  are  again  ground  under  it;  which  operation 
is  continued,  till  the  whole  of  it  is  ground  to  an  impalpa- 
We  powder;  the  mulier  is  then  easily  removed,  and  the     i 
colour  taken  out.  I 

A  wood  cover,  in  two  halves,  with  a  hole  for  the  axis,    ^ 
is  usually  placed  upon  the  mortar,  daring  the  operation, 
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to  prevent  any  loss  lu  the  colour,  or  bad  effect  to  the 
operator. 


No.  89. 

7%e  Pi-ocesg  for  refining  Lead,  as  practised  in  England. 
In  a  Letter  from  Mr.  John  Sadleh.* 

(Wilh  two  engrn'itiita,) 

MV  dear  Sir — Citizen  Duhame],  in  his  Memoir  cm 
^'ihe  Redniug  of  Lead  in  tlie.  large  way,  has  given  a  sketch 
of  the  process  used  in  Kngland;  if  you  thiDk  the  follow- 
ing more  detailed  description  \vill  he  acceptable  to  the 
readers  of  the  Philosophical  Journal,  it  is  at  your  ser- 
vice. 

The  ohject  of  refining  lead  is  not  merely  on  account 
of  the  silver  it  contains,  but  to  procure  it  as  free  as  pos- 
sible from  the  other  metals  with  which  it  is  usually  al- 
loyed, and  lo  procure  litharge.  The  silver  is  only  an 
object  so  far  as  it  helps  to  pay  the  expense  of  re- 
fining. 

The  lead  produced  at  the  smelling  hearths  or  fnr- 
iiaces  in  England  is  never  perfectly  pure ;  it  is  always 
alloyed  with  a  portion  of  silver,  and  most  commonly 
with  one  or  most  of  the  following  metals;  namely, 
zinc,  antimony,  copjier,  and  arsenic;  which  render  it 
onflt  for  some  of  the  purposes  to  which  lead  is  ap- 
plied. 

The  operation  of  refining  is  founded  on  the  fa- 
cility with  which  lead  is  oxidated  when  exposed  to 
heat  in  contact  with  atmospheric  air,  and  the  pecu- 
liar properties  the  oxides  of  lead  possess;  being  easily 
fused,    and   in    that    state    oxidating    and    combining 

•  *  KifhalsDiii  vol,  IS.  p.i. 
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with  most  of  the  metals;  gold,  silver,  aod  platina  n- 
eepted. 

The  lead  to  be  refined  is  exposed  to  the  aclion  of  beat 
and  air  upoa  a  cupel  or  tpitt,  composed  of  s  mixture  of 
bone  and  fern  aahes  in  a  reverberatory  furnace ;  (be  de^ 
•cription  of  which,  with  the  difiereot  Dianipul&lions,  are 
as  follows: 

The  refining  furnace  is  composed  of  good  solid  masoB- 
ly,  bound  together  with  iron  bolts.  It  differs  verj  iitUc 
iftits  construction  from  the  cAimon  reverberatory  fnraaee, 
except  the  bottom,  which  is  perforated  to  receive  tbe  te«t 
or  eopel. 

Fig.  1,  plate  14,  is  a  perspective  view  of  (lid  fiir. 
nacc  with  its  iron  work;  a  the  teazing  hole,  b  aper- 
ture by  which  the  test  is  supplied  with  lead,  c  an 
arch  or  dome  over  the  feeding  hole,  comtnunicaliitg 
with  the  furnace  stack  by  a  flue,  d  area  or  space 
where  the  test  is  taken  in  and  out  the  furnace,  ee  tvo 
itruug  inin  bars  to  support  the  test  when  in  its  place, 
/  cast-iron  pot  set  in  masonry,  the  Hue  passing  into 
the  stack  of  the  furnace,  g  the  stack,  p  tbe  ash  pit, 
q  an  iron  bar  to  slide  the  ladle  on  wbcQ  feeding  the 
test. 

Fig.  S,  a  periiendicular  section  of  the  famace  sfaDwiug 
tbe  test  i,  supported  in  its  place  under  the  opening 
bottom  of  the  furnace  Iiy  the  two  wedges  rr;  A: 
for  the  nozzle  of  the  bellows,  8  lire  bar  resting 
bearers. 

Fig.  3,  plan  of  the  interior  of  the  fui-nacc ;  I  part  oTIht 
bellows,  hh  flues  from  the  body  of  the  fnmacc  to  the 
stack. 

The  same  letters  in  the  different  plans  arc  meant  to  de- 
note the  same  parts. 

Plate  15,  lig.  I,  plan  of  the  iron  frame  into  which  the 
mixture  of  bone  and  fern  ashes  is  rammed  to  fomi  the  test. 


I.: 
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Process  for  Bejining  Lead. 

This  frame  ig  something  larger  than  the  elliptical  hole  lu 
the  buttoDi  of  the  furnnce. 

Figs.  3  anil  3,  plaii  aud  section  of  the  test;  m  the  part 
which  contains  the  lead  to  be  reliiicd,  n  breast  of  the 
test,  00  small  gutters  or  channel  through  which  the 
litharge  flows,  p  a  semi-cliptical  hole  for  the  litharge 
to  fall  through  from  the  gutters  upon  the  area  of  the  re< 
finery. 

These  drawings  aud  references  will  be  sufficient  to 
make  the  description  of  the  J'urnace,  &c.  clearly  under- 
stood. 

OJ'the  Test  or  Cupel 
A  GOOD  lest  is  of  the  iirst  importance  in  refining;  the 
method  of  constructing  one  I  shall  eudeavour  to  point 
out.  Six  parts  of  well  burnt  bone  ashes  aud  one  part  of 
good  fern  ashes  are  to  be  well  mixed,  sifted  through  a 
sieve,  (the  spaces  in  which  are  about  ouc-eiglith  of  an 
inch  square.)  and  moistened  to  about  the  same  degree 
the  founders  use  their  sand.  The  iron  frame  is  to  be 
laid  on  the  floi^  and  made  steady,  with  wedges  tinder  its 
rim ;  about  two  inches  in  thickness  of  the  ashes  are  to  bo 
equally  spread  over  tlie  bottom,  and  with  an  iron  beater,  ' 
auch  as  used  by  the  founders,  equally  rammed  between 
the  cross  bars ;  the  frame  is  to  be  again  filled  and  rammed 
aU  over,  beginning  at  the  eircumfercuce  and  working 
^  ^iral  ways  tiutil  finished  in  the  centre,  the  filling  and 
ramBiiug  to  be  repeated  until  the  frame  ia  completely 
full;  an  excavation  to  contain  the  lead  is  made  as  ex- 
pressed in  the  plan,  with  a  sharp  spade  about  five  inches 
square,  the  edges  drensed  with  a  lung-bladed  knife; 
a  semi-eliptical  hole,  as  at  y,  js  to  be  cut  through 
the  breast.  Having  ]troceeded  so  far.  the  test  is  to  be 
turned  on  its  side  aud  dressed  from  all  superfluous 
ftithes  adhering  to  the  bottom,  taking  care  that  none 
A'^oi..  II.  3  M 
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shall  be  left  flush  witli  the  bottom  or  the  firame  or 
cross  bus,  otherwise  in  fixing  the  test  to  its  situtlilt 
»t  the  bottom  of  the  fumaea  it  would  be  liable  lo  W 


Fixing  tJie  Test  in  its  gituation. 

The  rim  of  the  test  ia  now  to  he  plastered  with  da^ 
or  moistened  ashes,  placed  upon  the  supporting  ciMI 
bara,  aoii  fixed  with  wedges  firmly  against  the  bot- 
tom of  the  furnace,  the  breast  next  to  the  feeding 
bole. 

A  gentle  fire  may  now  be  lighted,  and  gradual- 
ly increased  until  the  test  he  red  hoL  When  il 
ceases  to  emit  steam  from  the  under  side  it  is  sufficient- 
ly dry. 

Lead  previously  melted  in  the  iron  pot  f  is  ladled 
into  the  test  until  the  hollow  part  be  nearly  filled^  the 
operator  closes  the  feeding  aperture,  and  increasea  tin 
heat  of  the  furnace  until  the  surface  of  the  lead  is  well 
covered  with  litharge:  he  then  removes  the  door  from  the 
feeding  bole,  and  with  an  iran  rod,  which  has  one  end 
bent  down  at  right  angles  about  three  inches  and  madr 
'  fiat  or  cliissel-shaped,  scrapes  the  small  gutter  or  rhan- 
nel  o  until  the  litharge  just  fiows  into  it,  the  blast  from  a 
pair  of  double  bellows  is  then  directed  from  the  back 
part  over  the  surface  of  the  test,  the  litharge  is  urged  for- 
ward, and  flows  from  the  gutter  upon  the  fluor  of  the  tc- 
fijiery;  the  operation  now  goes  forward,  gradually  addioc 
lead  as  the  escape  of  litharge  makes  necessary,  until  the 
gutter  is  so  worn  down  that  the  test  dues  not  contain 
more  than  an  inch  in  de[)th  of  lead,  the  blast  is  then 
taken  off,  the  gutter  filled  up  with  moistened  ashes,  and 
a  fresh  one  made  ou  the  otiier  side  the  breast;  the  teat  u 
again  filled^  though  not  so  full  as  at  first,  and  the  opera- 
tion carried  on  until  this  gutter  also  is  worn  down  and  the 
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test  contain  from  about  fifty  to  seventy  pounds  of  alloy. 
s  quantity  is  run  into  an  iron  pot,  and  set  by  until  a 

Bcient  number  of  pieces  have  been  collected  to  make 
r  worth  while  to  take  off  a  plate  of  pure  silver  from 
Diem. 

The  quantity  of  alloy  left  in  the  working  off  each  teit 
nust  depend  in  a  great  measure  upon  the  quantity  of  sit- 
Ter  it  by  estimation  is  supposed  to  contain.  A  sufficient 
quantity  of  lead  should  always  be  left  in  the  alloy  to  make 
ft  fuse  easily  in  the  iron  pot. 

When  the  test  is  removed  from  the  furnace  and  broken 
np,  the  litharge  wilt  be  found  to  have  penetrated  to 
an  inconsiderable  but  equal  depth  in  the  ashes;  that 
part  not  impreguated  with  litharge  may  be  pulve- 
rised, mixed  with  fresh  ashes,  and  again  used  for  ano- 
ther test. 

The  operation  of  taking  off  the  silver  pure  differs  in 
no  respect  from  the  foregoing,  only  more  care  is  observ- 
ed in  the  working,  not  to  suffer  the  escape  of  any  me- 
tallic particles  with  the  litharge,  as  Uiat  would  occasion 
considerable  waste  of  silver.  As  the  process  advances, 
and  the  proportion  of  silver  to  lead  increases,  the  li. 
tharge  assumes  a  dai'ker  colour,  a  greater  heat  becomes' 
necessary,  and  at  last  the  brightening  takes  place ;  the 
interior  of  the  furnace,  which  during  the  whole  of  the 
process  had  been  very  obscure  and  misty,  clears  up. 
When  the  operator  observes  the  surface  of  the  silver 
to  be  free  from  litharge,  he  removes  the  blast  of  the 
bellows,  and  suffers  the  furnace  to  cool  gradually; 
as  the  silver  cools  many  protuberances  arise  on  the 
surface,  and  fluid  silver  is  ejected  from  them  with  consi- 
derable force,  which  falling  again  on  the  plate  spots  it 
very  fantastically  with  small  globules. 

The  latter  portions  of  litharge  bring  over  a  cousidera- 
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We  quantity  of  silver  with  tliom;  this  is  generally  reduced 
^^_        by  itself  aod  again  refioetl. 

^^Hf  ■  The  litliarge  as  it  falls  upon  tlie  floor  of  the  refioerir 
^^P  is  occasionally  removed:  it  is  tn  cluts  at  firet,  but  after 
a  short  time  as  it  cools  it  falls  for  llie  most  part  like 
slacked  lime,  and  appears  in  the  In-illiaut  scales  it  is  met 
^^^  with  in  commerce:  if  It  is  intended  as  an  article  for 
^^^B  sale,  nothing  more  is  necessary  than  to  sift  it  btm 
^^H  the  clots  which  have  not  fallen  and  pack  it  in  bar- 
^K      rels. 

^^V  If,  on  the  contrary,   it  is  intended  to  be  mannfac- 

^^H      tured  into  pure  lead,  it  is  placed  in  a  reverberator}- 
^^^f      furnace,  mixed  with  clean  small-coal,  and  exposed  to 
^^H       a  heat  jnst  sufficient  to  fuse  the  litharge.     The  metal 
^^K       Rs   it  is   reduced   flows    throiigli   an    aperture    into  an 
iron  pol,  and  is  cost  into  pigs  for  sale.     During  the  re- 
ducing, care  is  taken  to  keep  the  whole  surface  uf  tbali- 
Itharge  in  the  furnace  covered  with  small-coal. 
In  some  smelt  works,  instead  of  a  reverberalory  fnr- 
'  naee  for  reducing,  a  blast  furnace  is  made  use  of,  on  ac- 
count of  the  greater  produce,  but  the  lead  so  reduced  b 
never  so  pure  as  that  made  in  the  wind  furnace.     The 
oxides  of  the  metals,  which  require  a  greater  heat  tojj 
diice  than  the  lead;  are  in  the  blast  furnace  genen 
duced  with  it. 
The  volatile  oxides,  as  zinc,  antimony,  and  t 
are  mostly  carried  off  by  evaporation  during  refining; 
^  a  considerable  portion  of   the    oxide  of   lead    itself  a 
carried  oil"  by  evaporation,  making  the  interior  of  the  fur- 
nace so  misty  and  obscure  tlmt  a  person  unused  to  refi- 
ning cannot  see  more  tiinii  a  few  inches  into  it. 
^^^L  A  considerable  portion  of  these  oxides  arc  driven  by 

P^^p    the  blast   of  the    bellows   through    the    feeding   aper- 
'  ■  ture,  and  would  be  dissipated  in  the  refining- house,  to 

-  the  great  injury  of  the  workmen's  healths;   to  prevent 
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irijttion  of  an  Vniveraal  Hydrometer. 

^    •  ill  effects  the  arch  or  tlonn"   ovi-  tlie  feeding  hole 
!■  erected  to  cai-ry  the  fume  into  tlie  stack  of  the  fur- 


No.  90. 

Ihacription  of  Mr.  G.  Atkins's  Hydrometer  for  deter- 
mining the  Specific  Gravity  of  both  Solids  and  Li- 
quids.'^ 

(With  an  ergraving.) 

SIR. — The  present  improved  state  of  chemistry;  its 
application  to  so  many  of  our  principal  manufactures, 
and  the  necessity  of  determining  the  specific  gravity  of 
the  various  substancee  which  are  used  in  them,  or  afford- 
ing in  all  cases  an  important  indication  with  regard  to 
their  qualities,  and  being  In  many  the  only  accurate  mea- 
sure of  their  value,  may  perhaps  render  the  followiug  de- 
scription of  an  instrument  for  this  purpose  not  unaccept- 
able to  your  numerous  readers. 

By  giving  it  a  place  in  your  valuable  Magazine  you 
will  therefore  oblige  yours,  &c. 

George  Atkins. 
To  Mr.  T11.1.0CH. 

Fleet  Street,  September  tO,  1808.  ^ 


The  specific  gravity,  or  comparative  weight  of  the 
majority  of  those  substances  which  fall  under  the  obser- 
vation of  the  manufaclurer,  the  mineralogist,  or  the  che- 
mist, having  always  been  considered  as  one  of  their  luoi^t 
distinguishing    characteristics,    a   variety    of    methods 

•  Tilloch,  vol.  31,  p.  2SA. 
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kave  at  dilTereut  periods  been  resorted  to  for  ascerUii- 
ing  it. 

In  point  of  aecttracy,  perliaps,  the  best  mode  of 
taking  the  spetific  gravity  of  a  body  is  by  a  very  gowi 
hydrostatic  balance.  This  instniment,  however,  wc 
may  venture,  to  affirm,  can  scarcely  ever  be  ubtainol 
sufficiently  perfect  to  be  depended  ou  for  so  nice  a  pur- 
pose. 

Persons  vho  are  in  the  habit  of  adjusting  balances,  ani 
those  who  use  them  with  considerable  care,  well  know 
the  various  sources  of  error  to  which  they  are  liable. 
The  circumstance  of  the  arms  of  a  beam  being  in  equiU- 
brio,  is  no  proof  of  its  corrcclneBs,  unless  it  will  remain  »o 
when  either  loaded  or  unloaded,  and  with  exchan^  of 
scale-pans.  The  necessity  of  having  a  piece  of  bU*1  fai 
the  heain  n-hich  shall  be  perfectly  homogeneous ;  the  na- 
certainty  with  regard  to  the  exact  equality  of  thbuma. 
in  bolh  weight  and  length;  and,  even  when  very  nicely 
adjusledj  its  liability  to  acquire  polarity,  and  confteqa«U 
derangement  by  magnetism ;  the  expansion  of  either  arm 
by  the  beat  of  the  hand,  or  its  contraction  by  a  curreotof 
air,  renders  those  instruments  extremely  liable  to  ^ve 
anomalous  results. 

But  supposing  the  balance  not  liable  to  error,  it  is  too 
complicated  in  its  use  for  any  other  than  the  man  of  Mi- 
■  ence,  in  his  closet,  where  time  and  close  attention  may 
be  allbrded;  and  since  the  application  of  science  to  the 
.axis  has  become  so  genera),  chemists,  manufacturers  vA 
acids,  hrewcre,  dyers,  distillers,  and  all  others  whose 
manufiiv-ture  consists  of  any  cheminal  process,  reqaire  a 
more  simple  and  expeditious  mode  of  ascertaioing  the 
specific  gravity,  and  consequently  the  value  of  their  arti- 
cles, than  by  the  hydrostatic  balance.  Indeed,  in  many 
concerns  its  use  would  he  impracticable,  it  being  necessa- 
ry to  intrust  the  business  of  examining  the  qualities 
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substances  m  question  to  persons  who  have  aeither  time 

knowledge  sufficient  to  .enable  them  to  apply  an  instru- 
or  such  a  kind. 

Tbe  JtydrometeT,  on  a  variety  of  constructions,  haa  beea 
long  made  use  of  by  distillers  and  all  dealerg  in  spiritu- 
ous liquors;  and  of  late  years  brewers  have  generally 
Adopted  it,  for  its  simplicity  and  facility  in  use  compared 
with  {he  hydrostatic  balance  or  weighing  bottle.  But  as 
the  hydrometerfor^ipirituous-liquorsi  andtbesaccharome- 
ter  for  malt-liqunrs,  (which  the  author  of  (his  paper  ia  in 
the  habit  of  manufacturing,)  are  adapted  solely  to  their  re- 
spective purposes,  he  has  loug  thought  it  a  very  desirable 
object  to  construct  an  instrument  which  would  combine 
simplicity  with  an  universality  of  application  to  all  sub- 
stances, fluid  and  solid,  of  which  it  might  be  i-equisite.  to 
ascertain  the  specific  gravity.  And  it  is  presumed  that 
this  object  is  accomplished  in  the  instrument  about  to  be 
described. 

Among  the  principal  subjects  of  considettition  in  the 
construction  of  hydronieterH,  are,  the  form  of  the  instru- 
ment which  shall  be  best  adapted  to  facilitate  its  motion 
in  a  fluid,  and  that  it  be  of  a  convenient  size,  both 
for  the  sake  of  portability,  and  that  it  may  require  as 
small  a  sample  of  a  fluid  as  possible  to  make  an  cxperi. 
ment  with. 

With  these  views,  the  spheiijidical  form  is  that  wliicb 
has  been  prefeired  for  the  bulb  of  tliis  instrument,  on  ac- 
count of  its  more  readily  dividing  the  fluid  in  its  passage 
up  and  down;  and  the  size  of  it  is  such,  that  half  a  pint 
of  any  liquid  is  sufficient  for  trial  with  it.* 

The  hydrometer  (see  plate  15,  fig.  5)  consists  of  the  bulb 
b,  a  small  stem  a  c,  with  a  rup  d  on  its  top  to  receive 
weights,  and  a  shank  ef  bent..th  the  bulb  with  a  point- 
ed screw,  to  wluch  is  affixed  a  cup  g,  to  receive  weights 

•  The  figure  in  the  engr»vin^  oflhe  Emporium  is  lislf  tl.e  siie  of  Ihc  origi- 
nal drawing. 
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ur  guilds  Vfhta  tlieir  speciAc  gravities  are  required  lo  be 
takffn. 

The  insiniment  is  acrnmpaiiied  with  an  accurate  setiT 
grain  weights. 

The  weight  of  the  hydrometer  itself  is  «evcn  liundml 
grains,  and  on  adding  lbr(;c  hundreil  grains  in  the  upjttv^ 
cuy,  and  immersiug  it  in  distilled  water,  al  the  Icropera- 
ture  of  60  degree!^  of  Fahrenheit's  thermometer,  it  will' 
subside  to  the  middle  mark  on  the  stem,  and  will  tbra 
coDsequenlly  displace  one  thousand  grains  of  water. 

It  follows,  therefore,  from  this  adjustment  of  the  balk 
of  the  instrument,  that  each  grain  in  the  upper  cup  will 
represent  one  thousandth  part  of  the  specific  grarity  of 
the  water,  or  one  unit  in  specific  gravity,  if  that  of  water 
be  taken  to  be  one  thousand;  and  one-tenth  of  a  {g;ra)u 
one-tenth  of  unit,  wluch  is  also  the  value  of  each  of  tbe 
small  divisions  on  the  stem;  and  accordingly,  when  ibe 
hydrometer  is  immersed  in  any  liquid  until  it  sinks 
to  the  middle  point  on  the  stem,  the  specific  gravity  of 
Buch  fluid  will  be  indicated  hy  the  sum  of  the  weight 
of  the  instrument  (which  is,  as  before  stated,  seven 
hundred  grains)  and  the  grains  added  in  the  upper 
cup. 

Suppose,  for  example,  that,  on  immersing  the  instru- 
ment in  ether,  it  requires  thirty-four  grains  in  the  top  cup 
to  make  it  subside  to  the  middle  mark  on  the  stem.  This 
specific  gravity  of  such  ether  will  in  this  case  bfi 
TOO  +  3-l<  =  .734.  Aad  on  putting  the  instrument  Into 
alcohol  or  wort,  if  it  requires  in  the  former  case  one  ban- 
di'cd  and  twenty-five  grains,  and  in  the  latter  three  hun- 
dred and  fifty-five,  the  specific  gravity  of  the  spii-it  will  be 
.825,  and  that  of  the  wort  1.055. 

I'd  ascertain  the  specific  gravity  of  a  »olid,  we  have  to 
take,  any  fragment  less  than  three  hundred  grains;  jini 
its  tceigkt  in  air,  and  its  weight  in  water,  and  take 
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thriy  difference;   and   on  dividing  itn   weight  in   air 
hy  this  difference  the  quotient  leill  be  its  epecific  gra- 

Vitff. 

The  weight  of  a  body  in  air  is  founJ  by  pulling  it  iu 
the  upper  cup,  niid  adding  grains  until  the  hydrometer 
.sinks  in  water  lo  the  mark  on  the  stem.  Now,  as  the 
^obstance  and  the  additional  weights  iu  the  cup  will  be 
altogether  three  hundred  graius,  the  weight  of  the  body 
will  of  course  be  so  many  grains  as  the  weights  put  iu  fell 
short  of  three  hundred.  Its  weight  In  water  will  be  , 
|buni|  hy  putting  it  into  the  lower  cup,  aud  adding  grains 
iu  the  upper  cup  until  the  iaatrument  sinks  as  before: 
t^ic  complement  of  the  weiglrts  in  the  top  cup  to  three 
htnjtdjij^d  being  in  like  manner  its  weight  in  water. 

Example. 

If  a  body  weighs  iu  air  one  hundred  and  twenty  grains, 
and  iu  water  one  hundred  and  four,  the  diflference  is  six- 
teen. On  dividing  one  hundred  and  twenty  by  sixteen, 
■we  have  for  the  <]Uotient  .75,  or  (taking,  as  before,  the 
specific  gravity  oT  water  at  one  thousand)  7-^00'for  the 
specific  gravity  of  the  body. 

This  instrument  affords  iis  consequently  a  very  ready 
way  of  determining  the  purity  or  value  of  any  alloy  or  me- 
tallic ore,  and  is  therefore  partli;ularly  adapted  to  the  nii> 
'seralogist.  Thus,  for  example,  the  weight  of  a  guinea, 
or  its  weight  in  air,  is  one  liundred  and  twenty-eight 
grains;  and  if  the  gold  is  of  its  proper  standard,  it  will 
weigh  about  one  hundred  and  twenty-one  grains  in  wa- 
ter, or  will  lose  one-eighteenth  part  on!;/  of  its  weight 
^  air.  If  it  loses  more,  therefore,  H  is  not  of  its  pro- 
per specific  gravity^  and  consequently  not  of  standard 
«old. 

find  the  specific  gravity  of  any  of  the  different 
Ics  of  wood  or  other  bodies  lishter  than  water: — 
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after  taking  its  weight  in  air  as  before^  fix  it  on  the  snail 
screw  of  the  shank,  and  see  how  many  grains  it  will  thea 
be  necessary  to  add  in  the  top  cup,  to  sink  the  instrument 
to  the  mark,  with  the  body  on  the  screw;  ^^hich  will  ia 
this  case  be  more  than  three  hundred,  on  account  of  its  , 
buoyancy ;  and  dividing  its  weight  in  air  by  the  differ- 
ence between  the  weights  put  in  the  top  cup  in  each  case^ 
the  quotient  will  be  its  specific  gravity. 

Thus,  if  on  putting  a  piece  of  willow  in  the  upper  cop. 
it  requires  two  hundred  and  fifty-eight  grains  to  sink  the 
hydrometer  in  water,  the  weight  of  the  wood  inair  will 
be  forty-two  grains ;  and  if  on  fixing  it  to  the  scww  be- 
neath, the  instrument  reqnlres  three  hundred  and  twenty- 
eight  grains  to  sink  it  to  the  mark  in  water,  (being  twenty- 
eight  grains  more  than  would  be  necessary  to  sink  the  in- 
strument itself,)  we  have  only  to  find  the  difference  be- 
tween the  weights  put  into  the  top  cup,  which  in  this 
case  is  seventy  grains ;  and  dividing  forty-two  by  seven- 
ty, we  have  .6  or  .600  for  the  specific  gravity  of  the 
wood. 

For  the  man  of  science,  the  instrument  with  its  set  of 
weights  is  all  that  is  necessary,  and  it  is  packed  into  a 
very  small  compass;^  but  to  accommodate  it  to  those 
who  are  concerned  with  spirituous  liquors,  and  to  brew^ 
ers,  the  inventor  attaches  a  scale,  showing  the  relation 
between  specific-gravities  and  the  commercial  or  techni- 
cal denominations  of  per  centage  with  the  former^  and 
pounds  per  barrel  with  the  latter. 

It  is  needless  to  enumerate  the  various  departments  in 
which  an  attention  to  the  specific  gravities  of  bodies  is 
now  become  of  the  first  consequence,  and  wherein  this  in- 
strument miglit  be  applied  with  advantage ;  and  although 
many  may  be  satisfied  if  they  have  any  arbitrary  starts 

•  The  price  of  it  is  five  guineas. 
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fcto  regulate  their  process  by.  jet  it  must  be  ax;kQOW' 
d'ged  that  the  uiii>*erHal  standard  of  specijic  gravity  is 
}jy  far  the  best;  for,  by  ita  currency  all  over  Europe,  it 
enables  a  person  to  know  what  relatinn  their  practice 
,  may  bear  to  that  of  others  in  the  same  pursuit;  and  it 
,  would,  by  the  universal  adoption  of  it,  prevent  the  many 
!>  differences   which  exist  among  mercantile  men,  espe- 
cially those  who  deal  in,  or  pay  duty  on,  spirituous  li- 
quors. 

Indeed  the  wide  field  which  opens,  on  considering  the 
Importance  of  paying  attention  to  the  speeific  gravity  of 
bodiea,  convinces  us  that  we  are  yet  in  infancy  on  the 
subject. 


Description  of  an  improved  Gate  for  Fielda.     By  Mr. 
Charles  Waistell.* 

(vrith  an  engraving.) 

DEAR  sir — ^The  various  methods  used  in  bracing 
common  gates  for  fieldt),  prove  that  not  one  of  them  is 
greatly  superior  lo  the  rest;  for,  if  it  was,  that  method 
would  have  been  generally  adopted.  Most  gates  are 
ded  with  superfluous  timber  in  some  of  their  parts,  and 
ft  constructed  upon  sncli  bad  principles,  that  they  are 
fnently  broken  by  their  own  weight,  aided  by  the  con- 
eussion  of  the  head  against  the  falling-post;  and  this, 
long  before  any  part  of  the  wood  has  begun  to  decay. 
I  have  for  some  time  given  this  subject  considerable  at- 
tention, being  impressed  with  the  idea,  that  if  common 
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*  NichiiUon,  vol.   11,  p.  S3.    CommonicMed  in  a  letter  to  Cliarlei  Taylor 
Secretary  of  the  ^ietjr  of  Arts,  who  retunied  tb^  tbanlu  for  tlu 
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gates  could  be  constructed  with  less  timber^  and  upoi^ 
better  principles^  the  saving  of  timber  only  would  be  of 
national  importance ;  for  we  have  many  millions  of  gates 
to  uphold  in  Britain^  and  their  numbers  are  annually  in- 
creasing. The  result  of  my  labours  has  been  the  plaa 
which  accompanies  this  letter.  Gates  made  according  to 
hy  possess  great  strength,  are  very  light,  and  of  easy  and 
simple  construction.  Although  uniformity  of  appearance 
be  not  essential  in  a  common  gate,  yet  is  worth  having 
when  it  can  be  obtained,  as  in  this  gate,  without  addi- 
tional expense. 

My  gate  is  made  with  shorty  and  consequently  less  va- 
luable, oak  or  ash  timber,  than  those  of  the  commonest 
construction ;  its  strength  is  much  greater  than  any  other 
gate  made  with  a  like  quantity  of  timber,  there  being  at 
four  distant  points  between  the  head  and  the  heel,  two 
bars  and  a  brace  crossing  each  other:  and  I  doubt  not 
that  it  will  be  found  proportionably  more  durable :  it  is, 
besides,  very  easy  to  construct,  and  requires  less  labour 
than  most  other  common  gates.  Twenty-nine  years  ago 
I  designed  plans  for  ornamental  gatea,  with  semi-oval 
^d  semi-circular  braices,  and^  had  them  executed ;  the 
plans  were  sfsnt  to  my  friends  ii|  various  distant  parts  of 
this  kingdom,  as  also  to  Ireland ;  and  I  have  the  pleasure 
to  observe,  that  they  are  become  almost  the  only  orna- 
mental gate  in  many  parts  of  Englandr  The  plans  of 
them  I  never  published,  although  they  were  prepared 
for  engraving  fifteen  years  ago ;  and  I  should  be  as  indif- 
ferent about  my  present  design^  of  a  common  field  gate, 
if  I  did  not  conceive  that  its  publication  would  materially 
benefit  the  public ;  the  introduction  of  this  form  being,  I 
conceive,  of  some  national  importance,  as  timber  has  been 
lately  greatly  enhanced  in  price,  and  is  rapidly  on  tjie 
f^vfince. 
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This  gate  was  designed  for  the  approach  to  a  country 
residence ;  but  for  common  purposes^  the  wicket  on  one 

# 

hand^  and  the  short  length  of  rails  on  the  other^  may  be 
omitted.  I  shall  thank  you^  if  you  will  have  the  good* 
ness  to  lay  my  plan  before  your  respectable  Society,  of 
which  I  have,  for  many  years,  had  the  honour  to  be  a 
member.  And  should  this  plan  be  approved  of,  I  may 
probably  furnish  some  designs  for  park  gates  on  an  im« 
proved  construction.    I  am,  &c. 

Charles  Waistell. 
March  28,  1803. 

To  Mr.  Charles  Taxlor. 

Reference  to  the  Engraving.  Plate  idy  Fig.  4. 

Dimensions. 

The  heel  of  the  gate  to  be  about  3i  inches  square. 
The  head  of  ditto  .        -.  2i  l)v  3  inches. 

The  top  rail  or  bar       .         .  3i  by  i  ]  iuelies. 

The  bottom  bar    .         .         .  3t  hy  H  inches. 

The  bar  in  the  middle  of  the  gate  3    by  1  \  inches. 
The  other  bars,  and  the  4  braces  2k  by  1  i  inches. ' 

Observations  <m  its  Construction, 

The  head  and  heel  of  the  gate  may  be  of  oak^  and  the 
bars  and  braces  of  flr.  Narrow  and  thick  bars,  wlien 
braced  as  in  this  design,  are  stronger  than  broad  a  nd  thin 
ones,  containing  the  same  quantity  of  timber,  and  they 
also  oppose  a  less  surface  to  the  wind.  The  two  points 
in  the  heel  of  the  gate,  to  which  the  thimbles  are  fasten- 
ed, may  be  considered  as  firm  or  fixed  points.  From 
these  points,  namely,  1  and  S,  two  braces  to  proceed  to 
4  and  3,  in  the  middle  of  the  bottom  and  top  burs,  and  be- 
ing  there  secured,  these  become  fixed  points,  and  from 
these  twQ  points,  namely,  4  and  iL  two  braces  proceed  to 
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0  and  6^  fixing  those  points.  The  gate  is  thus  doably 
braced^  namely^  from  the  top  of  the  heel  to  the  top  of  the 
head^  by  means  of  the  hnu^es  i,  %  and  4,  6 ;  and  from 
the  bottom  of  the  heel  to  the  bottom  of  the  head^  by  means 
of  the  braces  2^  3,  and  8^  6.  On  eaeh  side  of  the  gate 
are  two  braces^  and  those  parallel  to  each  other.  The 
brace  proceeding  from  the  bottom  of  the  heel  of  the  gate^ 
and  that  which  is  parallel  to  it^  as  also  the  bottom  bar, 
all  strained  in  the  way  of  compression,  and  the  brace 
proceeding  from  the  top  of  the  heel,  and  the  other  brace 
which  is  parallel  to  it,  and  also  the  top  bar,  are  all  strain- 
ed in  the  way  of  extension.  The  strains  in  this  gate  be- 
ing none  of  them  transverse,  but  all  longitudinal,  it  would 
suppdrt  a  vast  weight  at  its  head  without  having  its  form 
altered.  The  braces  all  serve  the  double  purpose  of 
keeping  the  gate  in  its  tme  form,  and  of  shortening  the 
bearings  of  the  bars,  and  strengthening  them.  Few  gates 
have  less  timber  in  their  braces ;  and  perhaps  in  no  other 
way  can  a  gate  be  so  firmly  braced  with  so  small  a  quan- 
tity  of  timber. 

At  8,  4,  7 9  &nd  8,  two  braces  and  a  bar  of  the  gate  are 
firmly  screwed  together  by  means  of  iron  pins  and  screw 
nuts.  At  the  other  points,  where  only  one  brace  crosses 
a  bar,  common  gate-nails  are  used. 

If,  in  some  cases,  a  strong  top-bar  be  wanted^  to  resist 
the  pressure  of  heavy  cattle,  a  bar  or  board,  about  six 
inches  broad,  and  one  inch  thick,  may  be  laid  with  its 
broad  side  upon  the  top  bar,  and  fixed  thereto  by  means 
of  the  ends  of  the  braces  in  the  middle,  and  by  the  heel 
and  head  of  the  gate  at  the  two  ends  of  it.  This  board 
will,  in  this  position,  resist  exactly  the  same  pressure  as 
a  thick  top  bar,  three  inches  broad,  by  four  inches  deep, 
although  it  contain  no  more  than  half  the  timber. 

In  the  ground  plan,  or  horizontal  section,  fig.  7f  ropre* 
sents  a  piece  of  wood,  abput  four  inches  cube,  pinned  to 
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the  falling  po9t^  a  little  below  tlio  catch,  to  stop  the  gate 
from  swinging  beyond  the  post:  another  stop  near  the 
ground  may  be  userui. 

When  gates  are  hung  (o  open  one  way  only,  their 
heels  and  heads  generally  rest  against  the  hanging  and 
falling  posts;  but  when  they  are  hung  according.to  this 
design,  gates  may  be  made  about  one  foot  shorter  for  the 
same  opening,  and  consequently  they  must  be  lighter, 
stronger,  and  less  expensive. 

Of  the  hanging  of  Gates. 
When  the  two  hooks  in  the  hanging-post  are  placed 
in  the  same  perpendicular  line,  a  gate,  like  a  door,  will 
rest  in  any  direction  in  which  it  may  be  placed.     But,  in 
arder  that  a  gate  may  shut  itself  wlieu  thrown  open,  the 
wks  are  not  placed  exactly  perpendicular;  the  upper 
mk  declining  a  little  towards  the  falling-post,  or  a  few 
feet  beyond  it.     In  whatever  dicection  that  hook  declines 
the  fartliest,  in  the  same  direction  will  the  gale  rest,  if  UD- 
nbslructed,  and  its  head  cannot  llien  sink  any  lower. 
Make  the  head  describe  half  a  circle,  and  it  will  thus 
have  attained  its  utmost  elevation,  and  will  be  equal- 
ly inclined   to  descend  either   to  the  riglit  or  to  the 
left.* 

The  following  method  of  fixing  the  hooks  and  thim- 
bles, will,  I  think,  lie  found  to  answer  very  well  for  a 
gate  that  is  intended  to  open  only  one  way.  Huppnsing 
the  face  of  tlie  banging-post  to  be  set  perpendicular,  and 
the  upper  hook  driven  in  near  its  inner  angle,  as  is  repre- 
sented in  the  preceding  design,  and  that  the  lower  hook 
must  be  four  feet  and  a  half  below  it;  suspend  a  plumb- 
Hoe  from  the  upper  hook,  and  at  four  feet  and  a  lialf 
mark  the  post;  then  at  one  iiicb  and  a  half  farther  from 

*  Bee  Chap.  %  of  Mr.  Porker's  Eassy  on  the  Huigin|;  of  Gatei;  and 
■lao  the  A^cullural  BepoK  for  Nortbuqiberland,  bv  Mesirs.  Bailey  snd 
Culley.  -  ■  ' 
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JVIew  Field  Gate. 

U)C  gateway  tliaii  this  mark,  drive  in  the  lower  hixk] 
this  houk  must  project  about  half  an  iuch  fai-tlier  from 
the  face  of  (he  post  than  the  upper  hook.  Id  Ihe  section 
or  groiinil-plan  of  the  gate,  the  two  while  ciitIcs  near 
ihu  hati;;in{^-po?it  represent  (lie  places  of  the  two  hoolit 
M'hculiroiight  to  (he  same  liorizontal  line:  that  nearest 
the  gateway  represents  the  place  of  the  upper  hook.  A 
line  drawn  through  the  middle  of  these  two  circles,  and 
extended  eacli  way,  will,  on  one  hand,  represent  the 
gate's  natural  line  of  rest,  and,  on  the  other,  the  line  of 
its  hi;^hest  elevalion.  A  gate  thus  hung  will,  when 
thrown  open  nearly  to  the  line  of  its  bigfaest  elev^on, 
return  to  the  falling-post  with  a  velocity  sufficient  to  re-  ' 
sist  a  moderately  strong  wind.  This  velou^willbe 
eithpr  increased  or  diminished,  nccordingly  as  the  apper 
hook  declines  more  or  less  from  a  position  pcrpeQdicd- 
lar  to  the  lower  hook.  In  order  to  adapt  the  tliimbltA 
to  these  hooks ;-^as  the  lower  hook  is  one  inch  and  t 
half  farther  from  the  gateway  than  the  upper  liook<  the 
lower  thimhle.  must  have  its  eye  an  inch  and  a  half  far- 
ther from  the  heel  of  the  gate  than  the  eye  of  the  upper 
Uiimhlc,  ill  order  that  the  hars  of  the  gate  ma^  be  ui  a 
horizontal  position  when  it  is  shut.  And,  as  the  upper 
hook  projects  half  an  iuch  less  from  liie  hanging-post 
than  llie  lower  hook,  the  upper  thimble  should  be  fixed 
h^f  an  inch  nearer  the  farther  side  of  Ihe  heel  of  Ihe 
gate  than  the  lower  thimble,  in  oi-der  that  tlie  gate  nay 
he  in  a  perpendicular  position  when  shut.  If  the  tliim- 
hles  have  straps  embracing  the  heel  of  the  gate,  and  pn> 
reeding  a  few  inches  along  each  side  of  the  bottom  and 
lop  bars,  and  if  they  are  fixed  to  the  heel  bars  and  braces, 
by  means  of  iron  pins  and  screw  nuts,  great  firmness  will 
be  given  to  the  gate  at  those  two  poiate,  which  are  tiKNS 
that  sufTcr  the  greatest  strains. 
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It.  &  T.  Patterson,  S3  copies 


Maryland. 

Peter  Hardt 
Matthew  Brown 


Tbomas  Shriver 

John  M<CleUand 

Wdliam  WheaUy 

Isaac  Brign 

Caleb  BcSfttaj 

Jacob  Mcndenhall 

George  Shaw  &  Co.  2  coines 

Samuel  JefTeris,  15  copies 


Virginia. 

Dr.  George  WUson 
John  H.  Peterson 
Dr  Cary  Wilkinson 
Dr.  James  L.  Clowney 
Thomas  Gray 
Benjamin  Cobb 
Dr.  Henry  M.  Gray 
Thomas  Newton 
William  M'Coy 
Thomas  Jefierson 
James  Pleasants,  jun. 
lliomas  W.  Jones 
D.  Domey 

Dr.  Charles^.  Lynch 
Dr.  Martin 
Philip  Fister,  7  copies 
William  F.  Gray,  3  copies 


New  Jersey. 

Dr.  B.  C.  Champneys 
Thomas  St.  John 
Daniel  Fenton,  40  copies 


Washington  Qity. 

James  Madison,  President  of  the  United 

States 
James  Munroe,  Secretary  of  State 
Richard    Rush*    Comptroller   of  the 

Treasury 
William  Eustis 
Dr.  Wisbeart 


Georgetown,  IXstrict  of  Columbia. 


Joseph  MiUigan 
O.  Rich 


Connecticut. 

Hale  &  Hosmer,  22  copies 
Samuel  Green,  7  copies 
Howe  k  Defomt,  4  copies 
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SUBSCnJttCBS*  NAMES. 


DELAWAai- 


SoiTTU  Cjlb.ol.isa, 


Dr.JohnT.Vcscy 
WiUUm  H.  Well9 
Uobert  Maxwell 
James  Wilson 

Oiiiu. 

Dr.  Uanid  Drake 
George  Smitk 

Tenmbsskb. 

James  II.  Rtuadl 

North  Carolina. 

William  W.  Rodman 
Dr.  Matthias  E.  Sawyer 

Georgia. 
Dr.  Henry  Jackson 


liichard  Tarrant 


Kentucky 


Dr.  James  Bfoore 
T.  W.  Uuble 


Michigan  Territory. 
Aaron  Greeley 

New  York. 
Samuel  Wood,  327  copies 

Boston. 

Chaiies  Williams,  400cqpip<( 
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